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Someday  all  terminals  will  be  smart 

♦ 128  Functions-software  controlled  ♦ 82  x 1 6 or  92  x 22  format-plus  graphics 

♦ 7 x 12  matrix,  upper/lower  case  letters  ♦ Printer  output  port 

♦ 50  to  38,400  baud— selectable  ♦ "CHERRY"  keyboard 

CT-82  Intelligent  Terminal,  assembled  and  tested $795.00  ppd  in  Cont.  U.S. 
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The  single  card  computer 

with  the  features 
that  help  you  in  real  life 


COMPLETE  COMPUTER 

In  this  advanced  card  you  get  a pro* 
fesslonal  quality  computer  that  meets 
today's  engineering  needs.  And  it's  one 
that's  complete,  it  lets  you  be  up  and 
running  fast.  All  you  need  is  a power 
supply  and  your  ROM  software. 

The  computer  itself  is  super.  Fast 
4 MHz  operation.  Capacity  for  8K  bytes 
of  ROM  (uses  2716  PROMs  which  can 
be  programmed  by  our  new  32  K BYTE- 
SAVER®  PROM  card).  There's  also  IK  of 
on-board  static  RAM.  Further,  you  get 
straightforward  interfacing  through  an 
R5-232  serial  interface  with  ultra-fast 
speed  of  up  to  76,800  baud — software 
programmable. 

Other  features  include  24  bits  of  bi- 
directional parallel  I/O  and  five  on- 
board programmable  timers. 

Add  to  that  vectored  interrupts. 


ENORMOUS  EXPANDABILITY 

Besides  all  these  features  the  Cro- 
memco  single  card  computer  gives  you 
enormous  expandability  if  you  ever  need 
it  And  it's  easy  to  expand.  First,  you 
can  expand  with  the  new  Cromemco 
32K  BYTESAVER  PROM  card  mentioned 
above.  Then  there's  Cromemco's  broad 
line  of  SI 00-b us-compatible  memory 
and  I/O  interface  cards.  Cards  with  fea- 
tures such  as  relay  interface,  analog 
interface,  graphics  interface,  opto- 
isolator  input,  and  A/D  and  D/A  con- 
version, RAM  and  ROM  cards,  too, 

i 

Card  Cage  32K  BYTESAVER  PROM  card 


EASY  TO  USE 

Another  convenience  that  makes  the 
Model  SCC  computer  easy  to  use  is  our 
Z-8Q  monitor  and  3K  Control  BASIC  (in 
two  ROMs).  With  this  optional  software 
you're  ready  to  go.  The  monitor  gives 
you  12  commands.  The  BASIC,  with  36 
commands/ functions,  will  directly  ac- 
cess I/O  ports  and  memory  locations  — 
and  call  machine  language  subroutines. 
Finally,  to  simplify  things  to  the  ulti- 
mate, we  even  have  convenient  card 
cages*  Rugged  card  cages.  They  hold 
cards  firmly.  No  jiggling  out  of  sockets. 

AVAILABLE  NOW/LOW  PRICE 

The  Cromemco  Model  SCC  is  avail- 
able now  at  a low  price  of  only  $450 
factory  assembled  ($395  kit)* 

So  act  today.  Get  this  high-capability 
computer  working  for  you  right  away. 


Cromemco 

incorp  orated 
Specialists  in  computers  and  peripherals 
280  BERNARDO  AVE.,  MOUNTAIN  VIEW,  CA  94040  • (41 5)  964-74CKJ 
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THIS  MONTH’S  COVER 
Have  you  ever  wanted  to 
build  castles  in  the  sand? 
That  is  just  exactly  what  we 
did  this  month  for  the  cover. 
The  idea  is  to  portray  soft- 
ware with  the  juxtaposition 
of  the  sand,  sea  and  the  last 
glows  of  day. 

The  cover  was  designed 
by  Ft  no  Ortiz,  Art  Director; 
photography  by  Shelley 
Wright,  The  disks  and  cas- 
settes were  supplied  by  the 
Westminster  Byte  Shop  and 
the  keys  were  courtesy  of 
Datanetics, 
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PerSci  delivers  the  Dual-Headed  Diskette  Drive  that  works  and 
the  Double  Density  IBM  Compatible  Controller  to  back  it  up. 


While  everyone  else  was  waiting  and 
promising— PerSci  did  it!  Designed  the  industry's 
first  fully  reliable,  field  proven,  dual-head 
design— now  available  in  a high  technology  dual 
diskette  drive,  the  PerSci  Model  299.  The  299  has  a 
total  of  four  heads  handling  two  double-sided 
diskettes— providing  up  to  3.2  Mbytes  of 
data  in  a drive  the  size  of  a standard 
floppy.  And  because  the  Model  299  has 
voice  coil  positioning,  this  dual  diskette 
drive  can  seek  data  four  to  six  times 
faster  than  possible  on  two  independ- 
ent stepper  motor  drives.  All  offered 
by  PerSci  at  a highly  competitive 
OEM  price. 

To  save  time  and  money  in  systems 


design,  PerSci  backs  up  the  299  with  the  first  avail- 
able double  density,  dual-head  flexible  disk 
controller— the  Model  1170— for  all  applications 
requiring  IBM  2D,  IBM  3740  or  S-100  bus  compatibil- 
ity. The  PerSci  1170  is  Z-80  based,  the  smallest,  most 
intelligent  floppy  disk  controller  on  the  market. 

The  PerSci  299  and  1170  controller  are  de- 
signed with  the  same  advanced 
technology  that  has  made  PerSci 
number  three  in  diskette  product  ship- 
ments (and  moving  up).  Don’t  wait 
around  for  more  talk  and  more  prom- 
ises. Call  PerSci  for  full  information. 
PerSci,  Inc.,  12210  Nebraska  Avenue, 
West  Los  Angeles,  California  90025. 
(213)  820-3764.  circle  inquiry  no.  se 


PerSci 


Peripherals  a 
Generation  Ahead. 


MANUFACTURERS/RETAILERS 
YOU  SHOULD  READ  THIS 

Some  of  you  who  know  me  are  aware  that  I spent  a 
number  of  years  in  the  airline  industry.  As  a result  of 
this  tenure,  I learned  how  things  are  supposed  to  work 
on  a grand  scale.  To  bring  this  around  to  what  I will  be 
proposing  let  me  explain  basically  what  happens  within 
the  airline  structure. 

An  airline  relies  on  passengers  to  supply  the  revenues 
that  keep  the  airline  in  business.  The  airline  is  governed 
by  the  Civil  Aeronautics  Board  (CAB).  This  agency  estab- 
lishes the  rules  and  regulations  that  the  airline  must  fol- 
low, and  acts  as  a clearing  house  for  consumer  com- 
plaints against  the  airline. 

Along  with  federal  regulation  are  agreements  made  be- 
tween airlines  that  come  under  the  heading  of  trade  prac- 
tices. The  trade  practices  cover  everything  from  what  air- 
line A must  do  when  transferring  a passenger  to  airline  B, 
to  which  airline  is  responsible  for  what  mistake. 

All  very  concise  and  laid  out.  The  prime  purpose,  on 
the  surface  at  least,  is  to  assist  the  traveling  public. 

However,  in  real  life  encounters  a passenger  becomes 
upset  with  an  airline  and  complains.  The  complaint,  in 
most  cases,  is  a letter  to  the  airline  and  the  CAB.  The 
upset  passenger  is  under  the  impression  that  the  CAB  will 
crack  the  airline’s  knuckles  and  make  everything  alright. 

This  is  really  not  the  case,  since  the  airlines  are  not  that 
afraid  of  the  CAB.  But  they  will  answer  the  letter  and  fill 
out  a form  for  the  CAB  and  another  hash  mark  goes  on  the 
tally.  Everyone  is  satisfied  except  the  upset  passenger. 

Now  suppose  the  upset  passenger  has  been  around 
for  awhile,  and  really  realizes  that  his  or  her  letter  will 
only  cause  the  production  of  a form  letter.  This 
passenger  will  send  the  letter  to  the  CAB  and  the  media. 
The  response  to  the  letter  from  the  airline  will  be  quite 


different  than  the  one  sent  only  to  the  CAB. 

The  point  is  that  airlines,  or  any  big  business,  are 
relatively  unafraid  of  regulatory  agencies.  But  they  are 
extremely  afraid  of  poor  press  — airing  their  dirty  laun- 
dry, so  to  speak. 

Now  how  does  this  diatribe  relate  to  our  industry?  Pri- 
marily the  relationship  of  the  power  of  the  media,  maga- 
zines serving  the  industry  to  be  exact. 

During  the  past  several  months  I have  been  asked  to 
assemble  a list  of  all  the  bad  guys  and  the  good  guys 
and  publish  it  within  the  pages  of  INTERFACE  AGE.  This 
is  something  that  is  totally  impossible  to  do,  since  it 
would  be  based  on  supposition  and  could  cause  a 
potentially  good  company  to  bite  the  dust  without  hav- 
ing a fair  chance. 

There  is  something  that  can  be  done,  and  that  is  to  re- 
spond to  letters  of  complaint  in  a formalized  manner. 
This  is  exactly  what  INTERFACE  AGE  has  been  doing 
and  will  continue  to  do.  However,  to  do  this  some 
ground  rules  must  be  laid  out. 

First  the  letter  of  complaint  must  be  businesslike, 
with  no  name  calling.  The  letter  must  explain  the  situa- 
tion: what  the  exact  problem  is,  who  the  company  is, 
who  was  contacted  and  when  and  by  what  means,  and 
the  response  given.  Also  why  the  response  was  not 
satisfactory  to  the  writer.  The  letter  must  contain  the 
writer’s  true  and  complete  name,  address  and  telephone 
number,  and  an  indication  that  a copy  was  sent  to  the 
company  in  question. 

When  the  letter  is  received  at  INTERFACE  AGE,  it  will 
be  copied  and  sent  to  the  manufacturer/retailer  involved, 
along  with  a letter  requesting  an  immediate  reply  be 
sent  both  to  us  and  the  writer. 

We  will  make  every  effort  to  follow  up  on  these  letters 
to  ensure  a reply,  and  hopefully  one  to  the  satisfaction 
of  the  writer. 


$95  Stand  Alone  Video  Terminal  *■ 
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SCT-100  FEATURES: 

• 64  X 16  line  format  with  128  display  able  characters 
• Serial  ASCII  or  BAUDOT  with  multiple  Baud  rates 
• $187  Assembled  or  $157  Kit  (Partial  Kit  $95) 

• Full  cursor  control  with  scrolling  and  paging 
• On  board  power  supply 

'•i 

• Many  additional  features 

Call  or  write  today-  M C/VISA  accepted 

XITEX  CORP,  P*0,  Box  #20887 
Dallas,  Texas,  75220  •Phone  (214)  386-2859 
Overseas  orders  and  dealer  inquiries  welcome 
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Growing,  Growing, 

Grown. 

From  boards,  to  systems,  to  terminals, 
to  the  industry's  most  innovative  software, 

At  finer  computer  retailers  na+ionwide. 


PROBLEM  SOLVER  SYSTEMS 

20834  Lassen  Street,  Chatsworth,  California  91311  Cable:  PROBSOLVE  Telephone  (213)  998-5100 
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16K  STANDARD  RAM—  $285 

KIT— 450  nsec . Ideal  for  SOL  20 , /MSA/  SGGG,  efc. 

For  4 Mhz.  systems— -order  our  board  with  250  board — full  factory  assembly,  burn-in,  testing,  1- 
nsec.  memory  chips— priced  at  $320.  For  either  year  warranty  on  both  parts  and  labor— add  $25. 


• DIP  Switch  Addressing 
• All  inputs  Buffered 

• Fully  Static  TMS  4044 


First  Quality  Components 
• OfMhe-Shelf  Availability 
• Full  Year  Guarantee 


Circle  our  Reader  Service  Card  Number  for  free  Cataiog 


Contains  a complete  description  of  our  products  October  ads).  Also  contains  parts,  8K  RAM  versions, 
including  the  recently  announced  16K  PLUS  premium  schematics,  specifications,  full  warranty  statements, 

RAM  which  is  ideal  for  Cromemco  systems  (see  previews  of  new  products  such  as  our  8086  CPU  board. 


Texas  Instruments 


TMS  4044  - *5 

450  nsec.  — Quantity  64 

Factory  Prime  memory  chips,  guaranteed  good. 

250  nsec.  450  nsec. 

1-31  chips  $8  $7 

32-63  chips  7 6 

64-over  6 5 

For  orders  under  S50  — add  $2  handling. 


Guarantee : Kits  — Ail  parts  guaranteed  for  one  year 
Factory  assembled  units  for  USA  customers  — Both  parts  and 
labor  guaranteed  for  one  year;  ten  day  return  privilege.  Factory 
assembled  units  for  foreign  customers  — parts  guaranteed  for 
one  year;  no  return  privilege. 


Direct  Factory  Orders  — you  may  phone  for  VISA,  MC, 
COD  orders.  ($3  handling  charge  for  COD  orders  only). 
Purchase  orders  accepted  from  recognized  institutions. 
Personal  checks  OK  but  must  dear  before  shipment  Shipped 
prepaid  with  cross-country  orders  sent  by  air.  Shipping  — 
normally  within  48  hours.  Washington  residents  add  5.4%  tax. 
Our  16K  STANDARD  and  Premium  16K  PLUS  board  are  also 
available  through  most  computer  stores. 


h 


Seattle  Computer  Products,  Inc. 

It  14  Industry  Drive.  Seattle,  WA,  981S8 
(206)  25S-075G 
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Now  turn  about  is  fair  play  in  the  consumer  game,  so 
if  manufacturers  or  retailers  have  customer  difficulties, 
they  have  the  same  avenue  open  to  them.  Of  course, 
readers  will  have  the  right  of  response. 

Now  regarding  the  area  of  trade  practices.  As  men- 
tioned, this  is  something  that  is  used  by  the  airline  in- 
dustry and  many  other  overlapping  industries  to  estab- 
lish set  rules  to  solve  industry  problems.  It  is  something 
that  is  definitely  needed  in  our  young  industry* 

What  I would  like  to  see  is  some  of  the  seif-proclaimed 
industry  gurus  and  mucky  mucks  really  make  an  effort 
to  work  with  the  Federal  Trade  Commission  and  inter- 
ested parties  to  develop  exact  trade  policies*  The  bene- 
fits would  be  enormous  for  both  the  buyer  and  seller. 
The  ability  to  set  agreed-upon  standards  from  bus  de- 
sign to  software  would  become  so  much  easier. 

Of  course  any  trade  organization  membership  would 
be  voluntary,  at  least  at  first.  But  the  credibility  factor 
that  it  would  add  to  a company  would  be  worth  it. 

JOHN  DILKS  IS  A HAPPY  MAN 

John  Dilks,  the  Santa  Claus  of  the  microcomputer  in- 
dustry, has  every  right  to  be  as  happy  as  a man  can  be*  His 
Personal  Computer  Convention,  held  in  Philadelphia  this 
August,  turned  out  to  be  possibly  the  best  convention 
held  so  far.  Attendance  far  exceeded  everyone's  expecta- 
tions and  the  seminars  were  better  attended  than  those 
held  at  WCC,  Attendees  were  in  the  mood  to  see,  learn 
and  pass  on  information  to  other  computer  enthusiasts. 

AT  THE  SHOW 

The  General™  was  introduced  by  Xitan.  It  is  a com- 
plete system  geared  for  the  businessman  and  is  avail- 
able now  through  any  Xitan  dealer* 


mSD  INTRODUCES  THREE  NEW  SOFTWARE  PROGRAfTlS 


CRAS™  is  a Register  Accounting  System  by  O.E.  Dial 
featured  in  Personal  Computing,  August  1978.  ft  is  an 
integrated  single  entry  system  that  produces  a check 
register,  statements  of  accounts,  reconciliations  and 
printed  checks  for  only  $75.00.  FORMAT  is  a text  format- 
ting program  which  processes  files  for  the  CP/M*11  editor. 
Especially  designed  for  the  generation  of  letters,  reports, 
or  any  material  requiring  a formal  appearance,  FORMAT 
may  be  executed  on  any  CP/M  disk  operating  system 
witn  a minimum  of  16K  bytes  of  memory  and  purchased 
for  $45.00.  MP/C*“  allows  Altair  Disk  owners  to  runCP/M 
based  software  on  their  ALTAIR  DISK  for  only  $75.00.  Of 
course,  we  still  offer  CP/M  for  $1 00.00  and  Microsoft 
BASIC  for  $180.00  which  includes  MSD's  own  MBASIC 
manual. 

Still  available  at  $525.00  is  the  MSDD-100  Floppy  Disk 
System  combining  a well  designed  LSI  controller  board 
with  a Shugart  SA-400  drive  to  give  a very  fast  80K  bytes 
per  drive  on  line  for  your  S-100  bus  computer  system. 
Included  is  a flexable  utility  package  and  a complete  DOS 
is  available  at  $30,00.  Also,  the  MSDV-100  Video  Dis- 
play System,  a two-board  S-100  bus  compatible,  mem- 
ory mapped  device  with  a 80  x 24  format  and  program- 
mable character  generators  is  offered  at  $299.00.  As- 
sembled units  at  $100.00  additional  cost. 

DISKETTE  SPECIAL — For  a limited  time  only!  Soft 
sector,  5 inch  at  $42.50  per  box  of  ten.  Soft  sector  and  32 
hard  sector,  8 inch  at  $40.00  per  box. 

To  place  your  order  or  for  free  literature  write  or  call  MSD.  inc.  Master 
Charge  and  VISA  welcome  . USA  shipping  colled 

CP/M  is  a trdemark  of  Digital  Research.  MP/C  and  CRAS  are  trademarks 
of  MSD.  inc. 


2765  So.  Colorado  Blvd.  Suite  110  Denver,  CO  80222  (303)  758-7411 
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Another  exciting  and  busy  exhibit  was  the  Alpha 
Micro  booth.  The  folks  from  Alpha  Micro  were  exhibiting 
their  AM-100  with  full  size  disks  and  very  impressive 
software.  We  have  arranged  to  do  a story  on  the  system 
fora  later  issue. 


The  nice  looking  folks  in  the  picture  are  Dr.  Gerald 
Orosz  and  his  wife  Barbara.  Gerald  is  the  president  of 
the  Physicians  Microcomputer  Club  and  publishes  an 
extremely  fine  magazine  geared  specifically  to  the 
medical  world  and  micros. 
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The  tired  looking  fellow  in  this  picture  is  Bob  Stevens 
of  Technico.  That’s  the  other  16-bit  computer  company. 
The  Technico  system  is  built  around  the  Texas  Instru- 
ment 9900  microprocessor,  and  is  a multifaceted 
machine.  Technico  has  pretty  well  defined  its  place  in 
the  industry,  and  is  planning  to  provide  micros  for  in- 
dustry and  education.  Both  are  big  fields  and  Technico 
has  some  really  exciting  plans  in  the  works  which  will 
be  announced  early  next  year. 


What  would  a computer  show  be  without  robots? 
Well,  PCC  didn’t  have  to  find  out.  Robert  Profeta,  a 
15-year-old  New  Jerseyite,  was  on  the  scene  with  his 
metal  marvel  called  SB3402.  This  is  Robert’s  third  crea- 
tion, and  as  you  can  see  a pretty  smart  one.  At  least  he 
knows  where  to  find  out  about  his  friends. 

THIS  MONTH’S  COMPANY  PROFILE 


SORD  USA  Is  a Kansas  City,  Missouri  based  distribu- 
tor of  the  Japanese  made  microcomputer  system  called 
the  M222.  This  system  comes  complete  with  64K  bytes 
of  memory,  BASIC  and  is  S-100  bus  compatible. 

SORD  began  operations  earlier  this  year  as  part  of 
SORD-SUNSTONE,  with  a plan  to  invade  the  already 
established  micromarket  in  the  United  States.  However, 
due  to  some  initial  technical  difficulties,  and  importing 
problems,  the  company  has  just  recently  gotten  into  full 
U.S.  operations. 

The  M222  system,  according  to  Bob  Chambers  Jr.,  Ex- 
ecutive Vice  President,  is  planned  and  marketed  as  a 
complete  business  machine  with  a built-in  5.25  floppy 
disk  drive  as  one  of  its  main  features.  The  drive  con- 
troller is  designed  to  support  up  to  three  drives  at  a 
time.  The  M222  has  a standard  RS  232  interface  and  is 
supported  by  highly  sophisticated  systems  software, 
with  more  being  made  available  by  early  fall  and  Janu- 
ary of  next  year.  SORD  USA  has  also  begun  establishing 
a nationwide  dealer  network,  and  is  presently  working 
with  software  designers  to  develop  applications  pack- 
ages for  a total  system  product. 

They  also  market  the  M100  microcomputer  which  is  less 
than  $900  for  the  low  end  user.  Both  the  M222  and  M100 
are  high  technology  items  and  utilize  the  2-80  CPU. 

From  all  appearances  the  SORD  system  seems  to  be 
a promising  one,  and  with  the  marketing  skills  of  Bob 
Chambers  is  assured  of  achieving  a large  part  of  the 
small  business  market  share. 

For  retailers  and  end  users  who  are  interested  In  find- 
ing out  more  about  the  total  SORD  line  contact  Robert 
Chambers,  Jr.,  Executive  Vice  President,  SORD  USA,  Inc., 
International  Trade  Center,  8300  N.E.  Underground 
Drive,  Kansas  City,  MO  64161  or  phone  (816)  454-6300. 

PANDORA’S  BOX 

In  the  August  Editor’s  Notebook  I asked  to  hear  from 
anyone  engaged  in  the  microcomputer  consulting  busi- 
ness. I really  opened  Pandora’s  box.  To  date  I have  re- 
ceived over  150  letters  from  so-called  consultants,  most 
of  which  caused  me  to  have  severe  stomach  traumas. 

The  letters  arrived  on  everything  from  professional 
letterhead  to  scraps  of  paper  found  in  parking  lots.  This, 
of  course,  said  a lot  about  the  individual's  credibility  as 
a consultant. 

But  as  promised  here  are  some  of  the  consultants 
who  answered  the  call,  and  appear  from  the  provided  in- 
formation to  be  worth  talking  to. 
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Totally  Integrated,  Entirely  Self-Contained 

THE  PET 

PERSONAL  COMPUTER 


With  technology  so  advanced, 
Concept  so  remarkable, 

Operation  so  utterly  simple, 

Cost  so  incredibly  low. 

The  PET  h as  given  ri  se  to  a bra  nd  new  era . . . 
The  Age  of  the  Personal  Computer 


HIGH  SPEED  PRINTER 
ACCESSORY 


FEATURING  AN  IEEE-488  BUS 


Immediate  Delivery 


The  PET,  unquestionably,  has  become  the  standard 
for  the  personal:  computer  Industry.  As  such,  con- 
sumer and  business  publications  have  lauded  its 
discovery.  It  comes  out  of  the  box,  plugs  into  the  wall, 
and  is  ready  to  use. 

IN  A LEAGUE  WITH  IBM,  HP 
AND  WANG  MINICOMPUTERS 

The  fully  integrated  PET  is  a minicomputer  and  should 
not  be  confused  with  game  products  that  hook  up  to 
household  T.V.'a.  What  sets  ft  apart  from  other 
computers  is  price.  While  others  cost  from  $11, 000  to 
$20,000  and  more,  TH  E PET,  with  similar  po  werT  Is  only 
$795,00, 

ft  is  of  sufficient  size  and  speed  to  accomplish  many 
of  the  routine  computational  lasks  facing  engineers 
and  scientists.  By  combining  an  extended  BASIC 
interpreter  with  one  of  the  fastest  microprocessors 
available.  Commodore  has  created  an  incredibly 
capable,  yet  inexpensive,  computer. 

POWERFUL  6502  HARDWARE: 

The  mind-boggling  PET  has  all  necessary  functional 
elements  packaged  In  a single  cabinet.  Its  CPU  Is  a 
MOS  Technology  6502  8 bit  microprocessor  which  can 
address  65,536  byles  of  memory  dlreclly.  It  has  56 
in  si  rue  lions  and  13  different  addressing  modes. 
Depending  upon  address  mode,  instructions  are  ex- 
ecuted in  2 to  7 microseconds.  The  unit  has  9216  bytes 
o1  random  access  memory  (RAM)  and  16,384  bytes  of 
read  only  memory  (ROM}.  IK  of  the  RAM  and  2K  ROM 
are  used  for  video  display.  1000  characters,  organized 
in  25  rows  of  40  columns  can  be  displayed  at  a time. 
An  8x8  dot  matrix  delivers  superb  CPU  readability. 
The  character  set  consists  of  158  upper  and  lower 
case  letters,  numerals,  punctuation  symbols  and  a 
variety  of  graphics  characters. 


Bar  Graphs  Amortization  Chart 


Black  Jack  Teaching  Trigonometry 


Ail  characters  can  be  displayed  in  normal  mode  -white 
on  black,  or  reverse  - black  on  while.  Since  the  display 
1s  part  of  main  memory,  it  can  be  accessed  directly  by 
the  CPU.  Flexibility  Is  enhanced  by  the  full  screen 
editor.  Input  is  either  from  the  10-key  numeric 
keyboard,  with  its  full  cursor  control,  or  Ihe  built-in 
cassette  tape  drive.  All  symbols  used  In  BASFC 
statements  are  available  in  the  unshifted  mode  for 
ad  red  operating  speed.  The  cassette  can  be  used  to 
read  and  write  programs  and  data  at  50  bytes  per 
second.  A second  cassette  port,  8 bit  parallel  I/O  port 
and  IEEE-488  bus  port  are  also  provided.  The  entire 
system  weighs  38  lbs.  and  measures  approximately 
157F'  high  x 17 ’A"  wide  x 1SYim  deep. 

The  PET  is  completely  silent  In  its  operation.  No 
special  installation  is  necessary  because  it  operates 
on  ordinary  110V  household  current  at  50  6GH2. 


INCREDIBLE  FIRM  WARE  FLEXIBILITY 

The  firmware's  three  primary  components  Include  Ihe 
operating  system,  full  screen  editor,  and  BASIC  inter- 
preter. Together  these  programs  use  14  K bytes  of 
read  only  memory. 

DIRECT  ACCESSORY  PLUG-IN 
The  unit's  operating  system  permits  you  to  easily  load 
and  save  programs.  One  of  its  exclusive  features  Is 
complete  support  for  the  IEEE-488  Instrument  bus, 
which  Is  occasionally  referred  to  as  an  HP-1B  bus.  This 
bus  provides  superb  flexibility.  Through  it,  you  can 
connect  up  to  12  devices  to  the  PET.  at  the  same  lime. 
This  universal  port  permits  direct  connection  of  the 
PET  Printer,  in  addition  lo  a wide  variety  of  measure- 
ment and  control  instruments  such  as  counters, 
timers,  spectrum  analyzers,  digital  voltmeters  and 
rinter  plotters,  from  HP,  Phillips,  Fluke  and 
extronix.  Many  academic,  industrial  and  govern- 
mental labs  are  already  using  PETS  as  laboratory 
automation  conirol  computers. 

With  the  PET's  full  screen  editor,  an  entire  program,  a 
selected  section,  or  a statement  can  be  listed.  The 
cursor  can  be  moved  as  needed  on  the  screen,  and 
characters  can  be  changed,  inserted  or  deleted  to 
modify  any  program  statement.  Statements  can  be 
copied  or  moved  by  changing  their  line  number.  New 
statements  can  be  added , or  old  deleted , as  desired. 
COMPLETECOMPUTER  PERFORMANCE 
The  BASIC  interpreter  enables  a superset  of  the 
original  BASIC.  Among  its  major  features  are  floating 
point,  integer  and  string  arrays  of  limited  dimen- 
sionality, dynamic  string  handling,  5 byte  floating 
point  number  representation  (for  approximately  8 
decimal  digit  accuracy),  PEEK  and  POKE  commands 
for  direct  memory  access,  two  character  variable 
names,  full  support  tor  [EEE-4BSbus  devices,  program 
chaining  with  full  data  retention  between  overlays, 
built-in  mathematical  <A6S,  ATN,  COS,  EXP,  INT,  LOG, 
RNO,  SGN,  SIN,  SQR  TAN)  and  string  (ASC,  CHR, 
LEFT,  LEN,  MID,  RIGHT,  SIR,  VAL)  functions:  user- 
definable  functions;  multi-statement  lines;  real-time 
clock;  support  for  machine  language  subroutines; 
both  character  and  line  input  capability, 

HIGH  SPEED  PET  PRINTER 

This  powerful  word  processor  prints  hardcopies, 
invoices,  computer  correspondence.  Faster  than  an 
IBM  Selecldc,  The  PET  Printer  delivers  60  characters 
per  second  at  a sustained  rate  - with  upper  and  lower 
case  capability.  Characters  are  one-eighth  inch 
tali  and  are  primed  in  a large  Bx  7 dot  matrix.  The 
printer  uses  a standard  fJYt”  wide  paper  roll.  And,  it  is 
only  $695.00. 

PERIPHERALSECOND  CASSETTE 

This  optional  component  expands  storage.  Increases 
flexibility,  and  is  Just  $99,95. 

SOFTWARE 

Application  programs  for  the  PET  can  of  course  be 
written  by  the  user,  and1  most  special  purpose 
programs  will  be  so  written.  A growing  library  of 
programs  is  already  available, 

PROG  RAMS  AT  $29. SS  EACH: 

□ Basic  Math  Package: 

Matrix  operatlons-eniry,  editing, addition,  subtraction, 
multiplication,  inversion,  determinants,  solution  of 
simultaneous  equations. 

Vector  operations -entry,  editing,  addition,  subtrac- 
tion, dot  and  cross  products,  length,  angle  between 
vectors. 

Plane  and  spherical  trigonometry -calculate  sides  and 
angles  of  triangles,  areas  of  regular  polygons. 
Numerical  integration  and  differentiation-inter- 
active entry,  editing  and  display  of  data;  Simpson's 
rule,  trapezoidal  method  and  Gaussian  quadrature 
integration  algorithms;  differentiation  allows  arbitrary 
interval  size. 


□ Basic  Statistics  Package: 

General  statist  ics-caiculales  mean,  median,  standard 
deviation  „ skewness,  kurtosis,  frequencies,  range,  and 
variance  of  a data  set. 

T-tests-to  determine  the  significance  of  a difference 
between  the  means  of  independent  groups,  matched 
groups,  mean  gains  of  paired  groups,  known  and 
observed  means  and  means  of  sample  proportions. 
Chi-square  lest  for  independence  between  two 
statistical  processes. 

Correlation  and  regression-calculates  Pearson 
product  moment  correlation  coefficient  and  the 
regression  line. 

PROGRAMS  AT  $24,95 EACH: 

□ Basic  Investment  Analysis: 

Loans,  annuities,  return  on  regular  and  irregular 
sequences  of  payments,  calendar  calculations, 

□ stock  Portfolio  Recordkeeping  and  Analysis: 

Keeps  track  of  buys,  sells,  and  dividends.  Calculates 
current  value,  rates  of  return. 

i Checkbook  Recordkeeping  and  Analysis: 

Keeps  track  of  checks  and  deposits.  Analyzes 
expenses  by  date  and  type, 

PROGRAMS  AT  $14.95EACH: 

□ Mortgage  Analysis 

□ Diet  Planner  and  Biorhythm 

□ Ba  s ic  Ba  s Ic-dy  Lode  wyck  an  d Jam  es 
GAME  PROGRAMS  ARE  $9.95  EACH: 

□ Blackjack  □ Draw  Poker  □ Galaxy  Games 

□ Space  Flight  C Target  Bon gT  Off-The-Wall 

□ Lunar  Lan  da  r,  Wu  ropu  s , Roi  ate  „ Tlc-Tac  Toe 

□ Osero,  Reverse  □ Spacetrek  □ Kingdom 

FREE  ORIENTATION  PACKAGE 

Your  PET  comes  complete  with  an  introductory 
cassette  and  an  easy-to-follow  Instruction  manual. 

SERVICE  WORLDWIDE 

Because  your  PET  is  self-contained  and  compact,  pro- 
fessional factory  service  is  never  far  away.  If  major 
service  Is  required,  the  unit  can  simply  be  returned  by 
UPS  to  an  authorized  Commodore  PET  clinic. 

To  order  your  PET  send  check  or  money  order  for 
$795.00  plus  $20,00  for  shipping  and  Insurance.  To 
order  the  PET  Printer,  add  $695.00  plus  $12.00  for 
shipping  and  insurance.  The  Second  Cassette  is 
$99.95,  No  shipping  and  Insurance  charges  are 
required  for  the  second  cassette  or  programs  when 
ordered  with  your  PET.  Credit  card  orders  are  Invited 
to  call  our  toll  free  number  below.  Orders  will  be 
accepted  on  our  Telex,  No.  25-5268, 

Use  THE  PET  for  30  days  with  no  obligation.  If,  forany 
reason,  you  are  not  satisfied,  return  it  for  a prompt 
and  courteous  refund. 

ORDER  DIRECT 

CREDIT  CARD  ORDERS  CALL  TOLL  FREE 

800-323-2272 

ILLINOIS  RESIDENTS  CALL:  312-595-0461 
TELEX  ORDERS:  25-5268 


790  MAPLE  LANE  DEPT.  IA-11 
BENSENVILLE,  ILLINOIS  60106 
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Ashok  K.  Nag  rani,  an  INTERFACE  AGE  author,  spe- 
cializes in  the  field  of  developing  management  informa- 
tion type  systems  for  travel  agencies  and  apartment 
houses  — mainly  record  keeping.  He  can  be  reached  by 
writing  to  Ashok  K.  Nagrani  P.E.,  225  Corinth  Court, 
Roswell,  Georgia  30075. 

The  next  consultant  on  the  list  is  Mark  Skinner,  the 
owner  of  RES  IPSA  LOQUITUR  — which  translated  from 
Latin  means  “The  thing  speaks  for  itself.”  Mark  specializes 
in  helping  businesses  determine  how  to  get  the  most 
out  of  their  data  processing  dollar,  and  helping  com- 
panies decide  whether  or  not  to  computerize.  Mark  can 
be  contacted  by  writing  or  calling  RES  IPSA  LOQUITUR, 
2141  Violet  Street,  Sacramento,  CA  95825,  (916)  929-4273. 

And  from  middle  America  we  have  Joe  Montgomery  of 
CCA  — Computer  Consultants  of  America,  P.O.  Box  462, 
Anna,  IL  62906.  CCA  is  primarily  interested  in  pursuing 
business  in  three  major  areas:  small  businesses  need- 
ing first  time  computer  facilities,  the  medical/legal  pro- 
fessions, and  custom  hardware  and  software  design. 

Coming  back  to  California,  we  have  Jerry  G.  Hawks, 
Southwest  Computing  and  Consulting,  211  Skipjack 
Lane,  Oceanside,  CA  92054.  Mr.  Hawks  Is  an  independent 
consultant  specializing  in  small  business  systems  and 
computer  science  education.  He  is  presently  developing 
a wide  range  of  software  for  the  Radio  Shack  TRS-80. 

Dataset,  9880  Estaban  Way,  Tujunga,  CA  91042,  phone 
(213)  353-4421,  was  represented  by  Bob  Goin  who  in  his 
letter  explained  that  they  are  in  the  consulting  business 
to  provide  the  potential  user  with  help  in  hardware  and 
software  selection,  contract  programming  and  system 
analysis,  and  providing  low  cost  packaged  software. 

Mike  Flynn  has  started  a small  consulting  firm  called 
Personal  Systems  Consulting,  P.O.  Box  20286,  El  Cajon, 
CA  92021,  phone  (714)  443-5353.  Mr.  Flynn  is  a profes- 
sional DP’er  and  provides  services  to  implement  small 
systems  into  specialized  applications,  along  with 
developing  small  computer  systems. 

Still  in  good  old  sunny  California,  we  find  Arthur  J. 
Stoll  the  business  manager  of  A & M Computer  Services, 
1040  River  Drive,  Norco,  CA  91760.  This  firm  specializes 
in  developing  business  software  and  is  presently  utiliz- 
ing the  Commodore  PET. 

Now  still  in  the  west  but  a little  farther  is  Charles  S. 
Portwood,  Ph.D.  of  Research  Consulting  Inc.,  2270  Aha- 
mele  Place,  Honolulu,  Hawaii  96821,  phone  (808) 
737-5857.  Dr.  Portwood  is  into  various  types  of  business 
consulting,  and  has  a turnkey  computer  business.  Dr. 
Portwood  presented  a most  interesting  idea  in  his  letter: 
a nationwide  organization  of  computer  consultants. 
Gee,  I think  I said  something  like  that  — trade  practices 
maybe? 

Now  on  the  other  side  of  the  country  is  a firm  called 
Micro  Logic  Corporation,  headed  up  by  James  Lewis. 
This  company  is  into  business  consulting  and  apparent- 
ly mail  lists.  Mr.  Lewis  can  be  reached  by  writing  or  call- 
ing Micro  Logic  Corp.,  100  Second  St.  #213,  Hacken- 
sack, NJ,  phone  (201)  342-6518. 

What  is  important  to  note  is  that  the  consultant  busi- 
ness is  growing,  and  like  all  growing  businesses  some 
less  than  capable  people  will  slip  in  — possibly  even 
some  dishonest  ones. 

Because  we  have  published  a consultant’s  name  does 
not  mean  that  we  are  saying  he  is  good,  bad  or  indiffer- 
ent. The  ones  we  chose  not  to  publish  are,  in  our  opin- 
ion, less  than  professional  at  this  point  in  time. 

For  those  of  you  who  are  looking  for  consultants,  l 
suggest  that  you  follow  these  short  guidelines: 

•Ask  for  references  from  previous  clients. 

•Ask  for  examples  of  the  type  of  work  that  will  be  per- 
formed — a portfolio. 


•Ask  leading  questions  such  as:  "How  long  will  it  take 
to  do  the  specification?"  You  will  be  surprised  how 
many  consultants  have  never  heard  the  word. 

•Ask  to  see  examples  of  previous  specifications. 

•Does  the  consultant  provide  a preliminary  prospec- 
tus and  a contract? 

•Does  he  dazzle  you  with  his  fancy  footwork  and  buzz 
words? 

These  are  only  some  of  the  things  that  are  important 
to  look  at,  and  believe  me  there  are  hundreds  of  things 
you  need  to  ask  and  know.  One  good  rule  of  thumb  to 
follow  is:  if  you  are  uneasy  with  the  consultant,  don’t 
use  him.  Your  first  inclinations  are  probably  the  right 
ones.  Also  check  with  your  lawyer  to  see  if  you  have  any 
recourse  if  the  consultant  is  unable  to  deliver. 


WHO  IS  THAT  BEARDED  MAN? 


Some  of  you  who  stopped  by  our  booth  in  Philadel- 
phia saw  what  you  possibly  thought  was  a new  face  on 
the  staff,  but  that’s  Mike  Antich.  Mike  has,  for  the  past 
two  years,  been  the  production  manager  and  was  just 
recently  promoted  to  marketing  manager.  Mike  is  our 
liaison  to  the  advertisers,  and  our  resident  information 
collector.  Mike  spends  a fair  amount  of  his  time  collat- 
ing useful  marketing  information  and  providing  us  edi- 
torial folks  with  possible  story  leads. 

So  the  next  time  you  are  at  a show,  look  for  the  fella  in 
the  picture,  but  in  a three  piece  suit  and  without  the  can 
of  punch. 

CHANGE  IN  FORMAT 

Many  of  you  are  aware,  or  at  least  have  an  idea  that 
software  listings  are  sometimes  hard  to  read.  We  have 
developed  a format  change  which  is  effective  with  this 
issue.  This  format  will  allow  better  definition  and  in 
most  cases  allow  us  to  print  a listing  at  100%. 

STOP  AND  TAKE  A MINUTE 

All  too  often  we  get  involved  with  what  we  are  doing 
and  forget  that  we  have  friends  and  real  time,  real  life 
problems  and  situations.  We  forget  that  there  is  more  to 
life  than  computers,  business  and  magazines. 

One  such  situation  is  that  of  Bill  Langene’s  eight- 
year-old  son  David,  who  underwent  closed  heart  surgery 
in  early  September.  David  is  fine,  happy  and  in  school. 
Bill  and  his  wife  are  breathing  easier  and  things  are  back 
to  normal  in  the  Langenes  household. 

Now  what  would  really  be  nice  would  be  to  drop  Bill  a 
note  and  say:  “Hey,  Bill,  glad  to  hear  David  is  fine, 
everything  is  great  here  and  it’s  a wonderful  day.”  If  you 
feel  the  urge,  drop  Bill  a note  care  of  Computer  Retail- 
ing, 2817  N.E.  14th  Avenue,  Portland,  OR  97212. 

carl 

FROM  ALL  OF  US  AT  INTERFACE  AGE 
HAVE  A HAPPY  THANKSGIVING! 
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An  advanced  desktop  data  system 
for  $1,995?  Quitcherkiddin,  TANO. 


Were  not  kiddie. 

Outpost  11  is  exactly  that.  You  get: 

• A ruggedly  designed  unit, 
intended  for  heavy  use 

• Full  ASCII  keyboard 

• 24  x 80  character  CRT 

• 32K  bytes  RAM 

• M6800  CPU 

Just  like  this,  for  only 


• Mini-floppy  disk  drive  and 
controller 

• BASIC  software  package 

• Over  20  applications  packages 
available 

• User  documentation 


oi/rposr// 


$1995 

COMPLETE 


With  Outpost  11  and  the  BASIC  software 
package,  you  can: 

Do  full  floating  point  BCD  math  0 Pro- 
gram SAVE  and  LOAD  with  file  names  ♦ 


Prog  ra  m MERGE  and  CH  Al  NiONE  RRQR 
statement  • String  variables  and  functions 
0 Trig  and  math  functions  0 GET.  PUT  and 
FIELD  statements  0 Floppy  fife  processor 
“■  “*  Order  Form 


You  ve  been  waiting  a Jong  time  for  a Data 
System  with  all  these  features  at  a price  like 
this.  Now  it's  yours.  No  kiddie 

* Quit  your  kidding 


Mail  to: 


I Quitcherkiddin  .TANO  f recalling  your  hand.  Send  me . Outpost  1 1 s as  de- 

1 scribed  in  your  ad.  Here’s  my  deposit  of  $200  each,  plus  $35  freight  and  insurance.  I'll  pay  the 
I balance  on  delivery 

I Name 

I Company/Title . : 

J Shipping  Address 

■ Telephone _ — „ ___ Signature _ 

I Charge  my:  □ American  Express;  □ Visa;  □ Master  Charge:  # 

L - 


Corporation 

4521  W.  Napoleon  Avenue 
Metairie,  La,  70001 

(504)  888-4884 
TWX  810-591-5229 


J 


Sales  Offices  Los  Angeles  CA- 21 3/426-73/5  ■ Montreal  Canada-514/934-0000  * Boston.  MA- 61 7/969-4650  * Dallas.  TX-214/ 
358-1307  • Houston.  TX— 71 3/461 -0038  * Denver,  Col  — 303/84 1 -2786  * San  Francisco,  CA-4O8/377-7O01  • Chicago.  1 L— 31  2/830-0060 
* Atlanta,  GA- 404/252-6609  * Washington,  DC-301  /589-2802  • 
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THE  W 
COLUM  N 

By  Sandra  Evans,  Contributing  Editor 

Recently  I was  faced  with  that  long  anticipated  mo- 
ment, my  vacation,  and  I wanted  to  accomplish  that  sel- 
dom attainable,  near  miraculous  feat  everyone  longs  to 
accomplish  but  seldom  does.  I wanted  to  leave  my  job  at 
the  office  where  it  belonged  and  rest  without  one 
thought,  one  afterthought,  of  my  work. 

This  seemed  nearly  impossible,  however.  After  all,  a 
contributing  editor  to  a computer  magazine  is  obviously 
reminded  daily  of  the  technical  world.  But  I was  deter- 
mined. So  one  beautiful  August  day  I,  swimsuit  in  one 
hand,  favorite  friend  in  the  other,  drove  with  determina- 
tion to  Los  Angeles  Airport,  boarded  Mexicana  Airlines, 
and  after  a short  prayer  for  a safe  landing,  settled  down 
to  an  abundance  of  champagne.  When  my  727  landed,  I 
found  myself  in  tropical,  lush,  green  Puerto  Vallarta. 

I looked  forward  to  that  mindless,  casual,  manana 
feeling  my  mind  soon  eased  into  and  my  entire  body 
geared  down  into  s. . .1. . .0. . .w  motion.  Anything  could 
wait,  and  it  did.  In  fact,  there  really  wasn’t  much  to 
speed  it  up.  Puerto  Vallarta  is  not  a mechanized,  compu- 
terized, electrified  city.  Puerto  Vallarta  is  a small,  white 
washed,  quaint  town  gently  drifting  on  cobblestoned 
streets.  It  is  timeless,  lazy  and  just  what  I wanted. 

But  I soon  realized  the  difficulties  when  encountering 
a different  culture.  I first  had  to  cope  with  the  lack  of 
television  or  telephones.  When  I resolved  that  problem, 
there  were  others  to  face. 

The  most  difficult  problem  occurred  the  first  day  I 
took  a taxi  into  town  when  I again  found  myself  auto- 
matically depending  on  mechanization.  For  a city  lady,  no 
meters  in  the  taxis  and  no  street  lights  on  the  corners 
can  make  any  ride  an  insecure  one.  After  all,  how  many 
of  us  have  justified  the  outrageous  driving  habits  of  the 
universal  taxi  driver  by  the  mechanical  clicking  of  the 
meter;  and  haven’t  we  all  depended  on  the  computerized 
traffic  light  to  temper  that  driving  with  some  amount  of 
sanity?  But  with  the  right  frame  of  mind,  I realized  after 
one  ride  that  driving  on  cobblestones  must  really  be  fun 
in  the  rain,  and  any  taxi  driver  is  likeable  if  you  carry  the 
exact  change. . .in  pesos. 

Converting  to  pesos  naturally  is  a must,  and  though  I 
never  really  could  whiz  the  calculations  through  my  head, 
l did  manage  enough  to  become  proficient  in  haggling 
with  the  shop  keepers.  It  was  interesting  to  note,  how- 
ever, the  number  of  tourists  who  most  assuredly  suffered 
culture  shock.  They  were  the  ones  punching  away  on 
their  pocket  calculators  each  time  the  word  “pesos” 
was  uttered  or  throwing  up  their  hands  in  disgust  when 
they  realized  no  one  used  the  latest  NCR  registers. 

Even  though  my  relaxation  did  begin  without  those 
plaguing  thoughts  of  work,  I must  admit  it  took  the  full 
eight  days  to  appreciate  and  live  in  such  a simple,  non- 
technical world.  By  the  time  my  vacation  was  over,  I had 
become  so  used  to  living  in  slow  motion,  I wasn’t  sure  I 
could  ever  speed  up  again.  When  it  was  time  to  leave,  I 
taxied  to  the  airport  with  some  apprehension.  I was  go- 
ing home.n 
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Announcing  the  marriage  of 

the  electric  pencil' 


*TR$-8Q  is  a product  of 
Radio  Shack , Div.  of 
Tandy  Corporation 


NOW!  The  Word  Processor  you've  asked  for! 

The  well  known  Electric  Pencil,  which  has  been  in  use 
for  two  years  with  many  of  the  popular  microcomputers, 
has  prompted  numerous  requests  for  a version  for  use  on 
the  TRS-80.  We  are  therefore  proud  to  announce  imme- 
diate availability  of  The  Electric  Pencil  for  the  TRS-8G, 
featuring  the  same  fine  capabilities  that  have  made  The 
Electric  Pencil  so  popular.  FulE  price  for  the  TRS-80  ver- 
sion is  only  $99,95. 

the  electric  pencil 

-A  Proven  Word  Processing  System 

Extremely  easy  to  use,  The  Electric  Pencil  lets  you  pro- 
duce mailing  lists,  business  forms,  large  numbers  of  original 
correspondence,  camera-ready  copy  for  printing  ...  all  on 
your  TRS-80. 

The  Electric  Pencil  is  a character  oriented  word  proces- 
sing system,  which  means  you  have  maximum  freedom  and 
simplicity  in  the  handling  of  text.  No  carriage  returns  or 
word  hyphenations  are  necessary.  Line  formatting  is  done 
automatically  by  The  Electric  Pencil, 

The  Electric  Pencil  combines  features  found  in  more 
expensive  systems  with  many  capabilities  you  won't  find 
anywhere.  Right  margin  justification,  page  numbering  and 
titling,  and  many  combinations  of  line  length,  page  length, 
and  line  and  page  spacing  are  always  under  your  control. 
Text  editing  capabilities  eliminate  guesswork  when  input- 
ting. The  text  appears  on  the  video  monitor  as  you  insert  it, 
and  you  can  view  text  whenever  you  wish  using  the  bidirec- 
tional variable  speed  scrolling  feature.  You  can  insert,  de- 
lete, or  relocate  any  text  using  simple  keyboard  commands. 
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The  Electric  Pencil  has  been  designed  to  work  with 
both  Level  I {16K  system)  and  Level  II  models  of  the 
TRS-80,  and  with  virtually  any  printer  you  choose. 

Upgraded  Versions 

Any  version  of  The  Electric  Pencil  may  be  upgraded  to 
accomodate  new  equipment.  Simply  return  the  original  cas- 
sette to  Michael  Shrayer  Software,  lnc„  along  with  the 
price  difference  between  your  present  Electric  Pencil  and 
the  upgraded  version,  plus  $15  for  handling. 

Demand  a Demo  from  your  Dealer! 

Your  dealer  will  have  a manual  and  descriptive  litera- 
ture for  you  to  see,  and  can  demonstrate  The  Electric 
Pencil  to  you,  on  the  spot!  Look  the  manual  over  carefully, 
and  note  the  explicit  instructions  which  lead  you  easily 
through  The  Electric  Pencil  operation.  The  manual  was  pro- 
duced using  The  Electric  Pencil  which  will  enable  you  to 
see  its  beautiful  capabilities  for  yourself.  Then  try  it  out  on 
your  dealer's  demo  unit.  If,  for  some  incredible  reason,  he's 
unprepared,  demand  it!  Or  write: 


m 

MICHAEL  SHRAYER  SOFTWARE,  INC. 

ss 

1253  Vista  Superba  Drive 
Glendale,  CA  91205 
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Dear  Editor: 

A. A.  Perez’s  editorial  in  the  March, 
1978  issue  goes  a long  way  in  the 
right  direction,  but  he  has  not  given 
microcomputer  languages  the  atten- 
tion they  deserve.  I think  structured 
programming  is  a good  idea,  no  mat- 
ter what  type  of  machine  is  used, 
and  that  the  languages  should  be 
developed  which  can  support  it 
naturally. 

Although  my  experience  has  been 
mainly  on  large  systems,  I feel  there 
is  a gap  in  the  capabilities  of  most 
microcomputer  languages  that  are 
widely  in  use.  One  mostly  finds 
various  BASICS,  some  FORTRANs 
and  an  occasional  COBOL.  As  a hap- 
py exception,  I recently  heard  of 
PASCAL  coming  out.  Except  for 
PASCAL,  these  languages  do  not 
support  structured  programming  per 
se,  although  one  can  always  work 
out  problems  in  a structured  manner. 

I should  like  to  encourage  new 
languages  that  support  structured 
programming  for  microcomputer 
programmers.  Highlights  of  such 
structured  languages  would  be  the 
following: 

1.  Control  structure  limited  to 
straight  sequence,  IF-THEM- 
ELSE,  DO-WHILE,  DO-UNTIL, 
and  the  CASE. 

2.  Blocks:  The  language  must  be 
able  to  handle  a block  of  state- 
ments wherever  one  statement 
can  be  used. 

3.  Local  Variables:  One  should  be 
able  to  declare  variables  whose 
life  span  is  from  entrance  to 
exit  of  a block  and  are  not  avail- 
able to  other  blocks. 

Daniel  H.  Miller 
103  Beethoven  Avenue 
Waban,  MA  02168 

Mr.  Mi  Her,  I think  the  industry  agrees 
with  you . We  are  publishing  your  ad- 
dress so  interested  parties  can  con- 
tact you . 

Dear  Editor: 

Peter  Burke  and  you  are  to  be 
thanked  and  congratulated  for  being 
the  first  I know  of  to  produce  a fine 
working  program  for  general  use  for 
almost  every  compound-interest 


need  (A  Financial  Analysis  Program, 
March  1978  issue).  The  required 
thought  and  effort  must  have  been 
considerable.  The  program  will 
remove  some  of  the  mystery  that 
compound  interest  has  always  held 
for  most  of  us. 

I like  the  step-by-step  explana- 
tions in  the  article  and  in  the  pro- 
gram, and  the  facility  for  a schedule 
of  payments  and  balances.  A schedule 
is  a convincing  demonstration  of  ac- 
curacy, and  is  valuable  in  its  own 
right.  Also,  it’s  nice  to  have  a choice 
of  starting-point  and  finish.  Peter 
didn’t  mention  his  neat  and  effective 
rate-refining  equation  {Line  1750). 

The  numerous  examples  given 
have  worked  out  perfectly  on  our 
8080  but,  as  others  will  have  noticed, 
a long  schedule  takes  time  whether 
futly  printed  or  not. 

In  the  program  as  published  there 
were  a few  transmission-line  glitches 
that  could  hurt  a little  if  not  seen  at 
first  glance,  as  follows: 

Line  Suggested  Version 
490  IF  K1  equals  2 

2080  IF  I is  Jess  than  A.... 

2200  02  equals  C minus  03 

2250  PRINT  I,  FNA(02},  FNA(Q3) 

You  will  know  that  "In”  appeared  in 
the  article  but  should  have  been 
"Log".  Incidentally,  any  kind  of  Log 
will  do. 

I hope  that  Mr.  Burke  will  surface 
again,  and  that  others  will  follow  his 
fine  initiative.  Personally,  I like  ap- 
plication programs  with  some  math. 
I believe  that  math,  business,  and 
computers  are  a combination  that 
we  hobby-riders  haven't  seen 
enough  of. 

W.  F.  Locke 
Ontario,  Canada 

Mr . Locke,  we  and  Mr , Burke  ap- 
preciate your  comments. 

Dear  Editor: 

A friend  and  I have  built  an  Apple 
computer.  We  wrote  a simple  pro- 
gram we  would  like  to  share  with 
other  Apple  owners.  To  our  knowl- 
edge this  is  an  original  program.  If 
we  have  unwittingly  duplicated,  we 
apologize.  This  program  can,  of 


course,  be  expanded  to  full  screen 
graphics.  Try  it.  The  results  are 
splendid. 

GRAPHICS  PROGRAM 

1 REM;  COPYRIGHT  ROB  DINNELL  AND 
MIKE  TAUTKUS  2/15/78 

5 REM;  APPLE  II  COMPUTER  - 
GRAPHICS  MODE 
10  GR 

20  FOR  X = 0 TO  39 
30  COLOR  — RND  (16) 

40  VLIN  = RND  (39) 

50  HLIN  - RND  (39) 

60  X = VLIN 
70  X = HLIN 
80  VLIN  0,  29  AT  X 
90  HLIN  0,  29  AT  39-X 
100  VLIN  10,  39  AT39-X 
110  HLIN  10,  39  ATX 
120  PRINT  X, 

130  NEXT  X 
140  GO  TO  20 
150  END 

Rob  C.  Dinnell 
Capitola,  CA 

Thank  you,  gentlemen . / know  our 
readers  will  enjoy  it . 

Dear  Editor: 

In  accord  with  your  name.  . .We 
would  appreciate  info  about  inter- 
facing Friden  7 level  Flexowriter 
with  the  PET  8K.  The  mechanical- 
electronic  would  help,  but  more  im- 
portantly, the  matrix  logic  for  trans- 
posing 8 level  to  7 level.  Thanks. 

Your  magazine  has  been  a great 
help  to  a novice  such  as  myself.  Keep 
it  up,  but  keep  it  relatively  simple. 

Suggestion  that  terms  and  abbre- 
viations be  regularly  explained. 
Granted  as  a person  progresses,  he 
learns  these  terms,  but  i am  sure 
that  you  hope  for  a continuing  in- 
crease of  learners  subscribing  who 
need  this  type  of  educational  assist- 
ance, I am  sure  your  old-timers  will 
understand  and  be  patient. 

Jack  Weaver,  Pastor 
Palmetto  Bible  Chapel 
16255  S.W.  82  Avenue 
Miami,  FL  33157 

Readers,  can  you  help  them  out? 
Dear  Editor: 

I would  like  to  comment  on  your 
magazine  and  the  BASIC  language. 
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Program  mer 


Texas  Instruments 

Innovations  in  Calculator  Technology 

Advancements  from  Texas  Instruments  are  available  in 
many  forms  at  ComputerLand.  Like  the  Tl  Programmable  58  with 
plug-in  Solid  State  Software™  modules.  A Master  Library  module  with 
25  pre  written  programs,  including  math,  statistics,  and  finance,  is 
virtually  a tool  kit  for  today's  professional.  And  there  are  optional 
modules  available. 

With  the  TJ  Programmable  59,  you  can  use  blank  magnetic  cards  to 
record  custom  programs  to  run  individually  or  with  programs  in 
the  library  modules.  And  with  the  Tl  Programmer,  fast,  accurate 
conversions  and  calculations  can  be  performed  in  either 
hexadecimal,  octal,  or  decimal  number  bases. 

Want  more?  The  PC-1 00 A Printer,  Plotter  will  turn  your 
Tf  Programmable  calculator  into  a quiet,  high-speed 
printing  calculator  that  prints,  lists,  and  traces  your  program. 


PC-1 00  A 


Tl  59 


ICR  GHAVHC 


A Powerful,  Personal  S TOO  Computer 


The  Vector  1 digital  computer  is  a powerful,  personal  com- 
puter based  on  the  8080A  or  Z-80  microprocessor  and  the 
common  S-100  bus  structure.  Vector  1 has  78  basic  machine 
instructions  and  a minimum  instruction  cycle  of  two  micro- 
seconds. There  is  room  for  up  to  64  K of  directly  address- 
able memory  using  a parallel  8 bit  word/16  bit  address 
and  up  to  256  separate  input  and  output  devices  can  be 
addressed.  For  simplicity,  reliability,  and  quality,  see  Vector 
1 and  the  complete  Vector  Graphic  line  at  ComputerLand. 


The  Quality  Mini  Recording  Media 

Your  data  is  worthless  if  you  can't  store  it  safely  until  you  need 
it.  And  not  all  brands  of  data  storage  media  provide  the  safety 
you  desire.  Chances  are  you've  already  discovered  that  the 
hard  way. 

Reason  enough  to  buy  Verbatim  diskettes  and  storage  files 
at  ComputerLand.  Verbatim  diskettes,  cassettes,  and  car- 
tridges store  your  data  word-for-word  until  you  call  for  it. 

The  captured  data  is  then  played  back  bit  for  bit,  byte  for 
byte,  verbatim.  That  saves  your  time.  And  your  money. 

When  you  want  to  be  sure  of  your  data,  specify  Verbatim 
at  ComputerLand. 


You're  always  welcome  at  ComputerLand 
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First  of  all  I want  to  mention  that 
you  have  a fine  magazine.  However,  I 
feel  that  most  of  your  articles  now 
are  to  recruit  new  hobbyists.  Also  I 
want  to  mention  that  almost  ail  of 
your  programs  are  written  for  flop- 
pies. What  about  the  guys  who  don’t 
have  them?  I haven’t  seen  a Phi- 
Deck  program  yet.  1 think  that  most 
owners  don't  have  floppies  and  that 
we  are  overlooked. 

I personally  look  to  the  magazines 
for  articles  and  help  on  building  my 
software  library,  and  to  get  help  in 
my  programming.  I don't  have  much 
time  for  study  and  to  work  my  soft- 
ware because  I'm  too  busy  making  a 
living  as  a mechanic. 

Now  a word  about  BASIC.  I like 
BASIC  and  I would  like  to  see  it  be- 
come the  universal  language.  My 
proposal  is  that  your  magazine 
become  the  focal  point  for  writing  a 
BASIC  from  scratch.  By  this  I mean 
that  you  should  take  all  the  features 
of  all  BASICS  and  then  write  one 
command  at  a time  and  explain  how 
to  make  it  work  on  all  CPUs.  I believe 
it  would  be  like  a small  subroutine 
for  each  command  like  for  List,  run, 
etc.  These  would  have  to  be  explained 
in  detail  and  shown  how  they  can  be 
converted  to  each  micro  in  machine 
language.  This  BASIC  would  have  to 
be  upgradable  as  a user  goes  from 
audio  to  digital  to  floppies. 

I believe  that  if  we  had  a universal 
BASIC  like  the  Ham's  have  their 
Morse  Code  the  micro’s  would  be- 
come more  popular,  also  a network 
would  become  a reality.  I’m  sure 
that  you  could  get  a company  to 
donate  a BASIC  like  Altai r,  or  have 
enough  talent  to  generate  your  own. 
How  about  a government  grant.  I 
know  that  it  won't  make  everyone 
happy  but  the  majority  will  benefit. 
It  will  also  sell  a lot  of  magazines 
and  if  nothing  else  it  will  make  a lot 
of  people  familiar  with  the  insides  of 
the  BASIC  language. 

Frank  M.  Goeringer 
Cahokia,  IL 

Just  keep  watching . We  have  some 
surprises. 

Dear  Editor: 

! have  lost  information  on  a graph- 
ics display  system.  This  system  had 
a resolution  of  256  by  256  points.  It 


is  programmed  through  I/O  ports, 
several  could  be  hooked  together  for 
color,  and  is  only  one  board. 

(t  came  (comes?)  with  software  to 
plot  lines,  points,  and  blocks.  One  of 
the  programs  had  a person  walking, 
and  swinging  its  arms.  The  price 
was  from  $300-$40G.  Do  you  know 
what  I’m  talking  about?  What  is  it?  I 
need  HELP! 

Simson  Garfinkel 
18  Darthmouth  Lane 
Haverford,  PA  19041 

i*m  not  sure , but  it  sounds  like  either 
an  Appfe  or  VideoBrain. 


Dear  Editor: 

Could  you  please  help  me  with  a 
question  or  direct  me  to  someone 
who  can? 

J have  two  Borroughs  made  termi- 
nals and  logic  units  made  for  an  air- 
line ticket  reservation  system,  i 
would  like  to  use  these  in  an  S-100 
bus  system  if  possible.  These  units 
are  BCD  so  I need  to  convert  to 
ASCI,  or  do  I?  I have  the  two 
manuals  that  come  with  them  plus  a 
sheet  on  conversion.  If  I had  the  wir- 
ing diagram  I could  build  it  or  trou- 
ble shoot  it.  Also  would  it  be  better 
to  do  this  in  hardware  or  software? 

Thanks  for  any  help  you  can  give. 
Enjoy  your  magazine  very  much. 

Walt  Sroka 
2102  North  Oakland  Avenue 
Decatur,  IL 

Waltt  you  have  a job  on  your  hands , / 
have  seen  the  units  advertised  and 
even  have  worked  on  them  in  an  air- 
line environment,  but  never  have  run 
across  anyone  who  had  converted 
one  to  ASCII . Maybe  one  of  the 
readers  can  help . 

Dear  Editor: 

I am  using  a TRS  80  in  my  busi- 
ness. I find  most  of  the  Radio  Shack 
personnel  in  the  retail  stores  are  not 
really  very  knowledgeable  at  soft- 
ware or  tech  information. 

Since  the  Company  is  not  putting 
out  information  at  a speed  or  level  of 
my  need  I wondered  if  you  have  any- 
thing on  their  Level  II  conversion. 

We  have  the  16K  unit,  and  are  able 
to  do  most  of  our  applications  with- 
out difficulty  as  long  as  i write  my 
own  programs. 


My  question  would  be  is  the  Level 
II  going  to  be  of  help  to  me?  And, 
secondly  do  I have  to  use  their 
printer  or  can  I interface  one  of  the 
IBM  typewriter  types? 

If  you  have  any  info  on  this  I 
would  really  appreciate  it. 

Jack  G.  Hatfield 
2895  Bedford  Avenue 
Placervilie,  CA  95667 

Jack,  we  will  find  out  by  letting  out 
readers  tell  you . Hopefully  someone 
out  there  can  answer  your  needs . 

Dear  Editor: 

I recently  purchased  the  “Black 
Box"  printer  advertised  by  Expandor 
Incorporated,  400  Sainte  Claire 
Plaza,  Upper  St.  Claire,  PA  15146. 

The  80  column  impact  printer  is 
available  with  a parallel  interface 
and  controller  at  $396.  It  mates  per- 
fectly with  the  parallel  I/O  card  in  the 
Heath  H-8  computer.  Ten  minutes  to 
wire  a 30  pin  plug  is  all  it  takes  to  be 
up  and  running. 

Delivery  time  from  Expandor  was 
approximately  4 months.  However, 
at  $396  the  wait  was  worth  it.  This 
must  be  rated  as  a ‘best  buy.1 

Laird  Schearer 
Boulder,  CO 


Dear  Editor: 

There  is  an  easier  way  to  control 
the  continuous  “roll”  on  the  TV  dis- 
play (reference,  INTERFACE  AGE, 
June  1978,  page  155). 

Insert: 

105  IF  INT(J/L)*L  = J THEN  INPUT  "PAU3Erf;A$ 
95  L- 12  : REM  MAX.  NUMBER  OF 
LINES/PAGE 

Test  Probiem 

5 REM  ■ TESTING  T.V.  DISPLAY  CONTROL 
10  L=  12  : REM  - MAX.  NO.  OF  LINES 
20  FOR  J==  1 TO  100 

30  IF  INT{J/L)'L=  J THEN  INPUT  "PAUSE”;A$ 
40  PRINT  "‘LINE  =”;J 
50  NEXT  J 

To  eliminate  the  double-key-stroke 
for  “A$",  revisions: 

30  IF  INT(J/L)fl  LOJ  GO  TO  40 
35  GET  A$;  IF  A$=M  GO  TO  35 

Michael  Baltay 

We  appreciate  your  Input,  Mike. 
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Share  the  Heathkit  experience  with  your  kids! 

Send  for  the  big  new 

HEATHKIT 

CATALOG 


You’ll  find  nearly  400  fun-filled  kit 
building  experiences  both  you  and 
your  family  can  enjoy.  There's  ham 
gear,  color  TV  s,  stereo  components, 
digital  clocks,  test  instruments,  treas- 
ure finders,  computers,  peripherals, 
and  MORE -all  with  easy,  step-by-step 
instruction  manuals.  Share  the  Heath 
experience-  it'll  make  your  whole  rela- 
tionship. ..a  lot  more  special  1 


It1*  FUN  to  build-in  more 
quality  for  your  electronics 
dollars!  Send  tor  your 


HEATHKIT  CATALOG 


□ yes 


Send  me  my  personal  copy  of  the  newest 
Heathkit  Catalog.  I am  not  currently  on 
your  mailing  list. 


Heath  Company,  Dept.  343-450,  Banton  Harbor,  Ml  49022 


NAME . __ .,  

AO  DR  ESS - - 

C I T Y , 

STATE _Z|P 

Interface  Age  PC-129 

Sfarf  a worthwhile  family  hobby  today/ 
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enjoy  the  world’s 
leading  electronic 
kit  catalog... 


THE  ALL-NEW 
HEATHKIT  CATALOG 

Nearly  400  builcMt-yourseff 
kits  that  the  entire  family 
can  enjoy 

j Send  for  your  free  copy  today  1 

i 
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Heathkit  Personal  Computers 
are  "System  Designed"- 
Read  about  them  in  the  N 


HEATHKIT  CATALOG 


Complete  descriptions  of  the  best  in 
personal  computers -now  available  in 
kit  and  assembled  versions 

In  the  world  of  personal  computing,  compatibility  of  design  and 
operation  is  an  important  consideration.  The  computer  hobbyist 
or  small  business  user  of  today  doesn’t  have  time  to  iron  out 
hardware  and  software  problems  that  can  arise  from  a "shot- 
gun" approach  to  system  design. 

Heathkit  Personal  Computer  Systems  are  just  that-systems. 
They  were  designed  around  each  other  for  total  complementary 
performance.  Expansion  within  the  computer  itself  and  with  our 
peripheral  devices  is  always  a trouble-free  transition. 

You  can  start  with  our  low-cost 
8-bit  H8  Computer  and  just  4K 
of  memory  as  an  introduction  to 
computing.  Its  easy  to  use  octal 
data  entry  and  9-digit  octal  read- 
out make  learning  a simple  mat- 
ter. As  your  abilities  grow,  so  can 
your  computer.  Add  more  mem- 
ory and  one  or  more  peripherals 
like  the  H9  VideoTerminaf  with  its  ASCII  keyboard  for  convenient 
entry  and  display  of  your  programs.  And  you  can  store  your 
programs  in  one  of  three  ways  too!  Choose  our  new  WH17 
Floppy  Disk  System  {single  and  dual  drives  available)  for  the 
ultimate  storage  mode.  Its  expanded  40-track  hard  sectored 
diskette  has  102K  Bytes  of  available  storage  so  you  can  store 
hundreds  of  programs  on  one  disk.  If  paper  tape  storage  is  your 
preference,  choose  our  HID  Paper  Tape  Reader/Punch.  For  the 
most  in  economy,  we  offer  a cassette  player/recorder  too.  The  H8 
is  indeed  a complete  system. 

Send  for  your  FREE  copy  today! 

Or  bring  this  coupon  to  your  nearby  Heathkit  Electronic  Center  {Units  of 
Schlurnberger  Products  Corporation)  where  Heathkit  products  are  dis- 
played, sold  and  serviced. 

Heath  Co.,  Dept.  343-470,  Sen  ton  Harbor,  Ml  49022 


The  ultimate  personal  computer  is  our  16-bit  Hit,  Very  few 
people  will  ever  need  more  computing  power  than  our  H11  has  to 
offer.  Based  on  the  world-famous  DEC®  PDF- 11/03,  it  has 
enough  capability  for  virtually  any  program-small  business  or 
hobby.  The  H11  offers  unequalled  software,  too,  so  the  number  of 
useful  applications  is  virtually  unlimited. The  H11  will  soon  have 
its  own  Floppy  Disk  System,  the  WH27,  And  what  a floppy  it  is! 
Fully-compatible  with  the  DEC  RXQT®  floppy  for  the  RD P-1 1/03, 
the  WH27  lets  you  take  advantage  of  all  existing  PDP-11/03 
software  in  addition  to  those  you  develop  on  your  own.  Dual 
drives  give  you  512K  Bytes  of  program  and  data  storage.  The 
WH27’s  Z80  microprocessor-based  controller  permits  a head 
motion  of  only  6 mS  (versus  DEC’S  10  mS)  for  data  access  times 
that  are  almost  twice  as  fast.  Other  features  include  built-in  self 
test  on  power-up;  mechanical  interlock  to  prevent  disk  damage; 
write  protect  function  that  precludes  written-over  disks;  com- 
plete HT11  disk  operating  system  software  that  includes  ex- 
tended BASIC  with  files  and  virtual  arrays,  utilities  (with  macro- 
assembler), text  editor  and  more.  An  extended  FORTRAN 
which  supports  the  ANSI  standard  (1966  FORTRAN  IV)  will  be 
optionally  available  soon. 

Read  more  about  Heath  system-designed  computers  and  other 
outstanding  kits  (nearly  400  in  all)  in  the  latest  Heathkit  Catalog. 

It  S FREE,  Specifications  subject  to  charge  without  nolice. 


Schlurnberger 


Heath  Company,  Dept.  343-470 
Benton  Harbor,  Michigan  49022 


Please  send  me  my  FREE  Heathkit  Catalog. 
I am  not  on  your  mailing  list. 
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MIN l/MICRO  SETS  30  SESSIONS 
FOR  HOUSTON 

A 30-session  technical  and  busi- 
ness program  has  been  scheduled 
for  the  Mini/MicroComputer  Confer- 
ence and  Exposition  in  the  Houston 
Astrodome,  November  7 to  9. 

Sessions  will  be  presented  five 
concurrently  each  morning  and  after- 
noon of  the  three-day  conference. 
Session  titles  for  the  conference  are 
as  follows: 

November  7,  Morning 

t.  How  to  Computerize  a Small 
Business 

2.  Smart  Communications  for  Mini- 
computer users 

3.  Semiconductor  Impact  on  Com- 
puter Systems 

4.  Peripherals  in  OEM  Systems  — 
Looking  Ahead 

5.  Networked  Microcomputers  in 
Process  Control 

November  7,  Afternoon 

6.  Practical  Aspects  of  Audit  Con- 
trol and  Security  of  Mini  Systems 

7.  Distributed  Computing  — The 
Impact  of  AT&T’s  Advanced 
Communication  Service 

8.  Future  Hardware  Technology  in 
Small  Computers 

9.  The  New  IBM  Compatible  Minis 
— Markets  and  Applications 

10.  Automated  Materials  Handling 
Systems:  A Reality  with  the  Micro 

November  8,  Morning 

11.  From  Service  Bureau  to  In-House 
DP  — And  Vice  Versa 

12.  Approaches  to  Computer  Net- 
work Troubleshooting 

13.  How  to  Cut  Software  Develop- 
ment Costs 

14.  The  New  Generation  of  Fixed 
Disks 

15.  Micro  and  Minicomputer  Appli- 
cations to  the  Oil  Field 

November  8,  Afternoon 

16.  Keys  to  Success  in  Selecting 
and  Installing  a Minicomputer 

17.  Business  Aspects  of  Minicom- 
puter Distributorships 

18.  Pascal  on  Micros  and  Minis 

19.  Extended  Disk  Memory  for 
Micros  and  Minis 

20.  Imbedded  Microprocessors  in 
Military  and  Industrial  Systems 

November  9,  Morning 

21.  Human  Engineering  Aspects  of 
Data  Entry  — The  Problems  and 
Solutions 

22.  Business,  Entrepreneurial,  and 
Investment  Opportunities  in 
Minis  and  Micros 

23.  Applications  Programming  Lan- 
guages 

24.  Minicomputer  Tape  Subsystems 


25.  Growing  Impact  of  the  Micropro- 
cessor on  Computer  Graphics 

November  9,  Afternoon 

26.  Word  Processing  — An  Intelli- 
gent Approach  with  a DP  Future 

27.  How  to  Get  Started  as  a Small 
Systems  Entrepreneur 

28.  The  Future  of  Application  Soft- 
ware for  Minicomputers 

29.  Printers 

30.  Add-On  Memories 

DATA  79 

Data  79  computer  and  com- 
munications conference  and  exhibi- 
tion, organized  by  ComputerData 
Magazine,  will  be  held  at  the  Queen 
Elizabeth  Building,  Exhibition  Place, 
Toronto,  Ontario,  May  1,  2 and  3, 

Over  100  exhibitors  will  occupy 
the  63,000  square  foot  exhibition 
hall,  demonstrating  various  types  of 
computer  and  communications 
equipment,  products  and  services. 

The  concurrent  three-day  confer- 
ence will  highlight  topics  on  net- 
work technology,  distributed  data 
processing  and  data  communica- 
tions. Emphasis  will  be  on  the  user, 
discussing  applications,  problems 
and  solutions. 

For  more  information  contact 
Kimberly  Coffman,  (416)  967-6200. 

NATIONAL  OFFICE  EXHIBITION 
AND  CONFERENCE 

The  National  Office  Exhibition 
and  Conference,  organized  by  Cana- 
dian Office  magazine  will  be  held  at 
Harbour  Castle  Hilton  Convention 
Centre,  Toronto,  Ontario  on  Febru- 
ary 13-15,  1979. 

The  three-day  exhibition  will  pro- 
vide a showplace  for  some  100  exhi- 
bitors in  the  areas  of  furniture,  word 
processing,  office  computers  and 
office  equipment. 

The  concurrent  conference  is  an 
educational  forum  to  discuss  prob- 
lems in  records  management,  office 
environment,  space  planning,  word 
processing,  energy  conservation 
and  many  other  topics  of  interest  to 
senior  management,  middle  mana- 
gers and  specialized  supervisors. 

For  further  information  contact 
Kimberly  Coffman,  (416)  967-6200. 

STS  CORPORATION  ANNOUNCES 
ITS  AUTUMN  SCHEDULE 

Scientific  Time  Sharing  Corpora- 
tion, Bethesda,  Maryland,  recently 
announced  its  autumn  schedule  of 
classes  and  seminars  in  APL  appli- 
cations. Financial  planning,  mater- 
ials management,  reporting,  and 
database  design  and  management 


are  among  the  applications  to  be 
covered  in  the  classes.  The 
schedule  also  includes  multilevel 
courses  in  the  APL  language  — 
from  three-day  introductory  courses 
to  advanced  techniques  seminars. 

Classes  will  be  held  in  major 
cities  throughout  the  United  States. 
STSC’s  international  expansion  has 
classes  also  scheduled  in  West  Ger- 
many, France  and  England. 

For  further  seminar  information, 
contact  Joan  Gurgoid,  seminar  co- 
ordinator, Scientific  Time  Sharing 
Corporation,  7 Holland  Ave.,  White 
Plains,  NY  10603,  (914)  428-6910. 

NYU  PRESENTS  SEMINAR  ON 
LASER  TECHNOLOGY 

Laser  technology  is  the  basis  of  a 
seminar,  “LaserTechnology:  Funda- 
mentals and  Applications,”  pre- 
sented by  the  New  York  University 
School  of  Continuing  Education  in 
three  cities  in  the  U.S.  and  Canada: 
January  11-12,  1979,  San  Francisco 
March  22-23, 1979,  Washington,  D.C. 
June  4-5,  1979,  Toronto 

An  intensive,  two-day  program, 
“Laser  Technology”  provides  essen- 
tial  background  information, 
guidelines  for  the  applications  of 
lasers  and  a discussion  of  the  safe 
use  of  the  laser  in  experimental  or 
manufacturing  situations. 

The  central  purpose  of  the  semi- 
nar is  to  present  the  significant  "real 
world"  aspects  of  the  laser  so  that 
seminar  participants  can  develop 
new  technical  capabilities  for  their 
company’s  specific  needs. 

For  a detailed  brochure  and 
registration  information  contact 
Heidi  E,  Kaplan,  Dept.  20  NR,  New 
York  Management  Center,  360  Lex- 
ington Ave.,  New  York,  NY  10017, 
(212)  953-7262. 


DESIGN  ENGINEERING 
CONFERENCE/WEST 

The  Design  Engineering  Show  I 
West  and  conference  are  scheduled 
to  take  place  at  the  Convention 
Center,  Anaheim,  California,  Decem- 
ber 5-7,  1978. 

Sessions  on  incorporating  micro- 
processors in  new  products,  the  use 
of  plastics  in  design,  and  an  empha- 
sis on  design  questions  particularly 
applicable  to  the  aerospace, 
defense  and  electronic  industries 
will  highlight  the  conference. 

For  a guide  to  the  show  and  a full 
conference  program,  contact  Clapp 
& Poliak,  Inc.,  245  Park  Ave.,  New 
York,  NY  10017. 
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COSMAC  TOP 


For  starters 


$249 gets  the  entire  family  into 
creating  video  games,  graphics 
and  control 

functions.  ■ il 


COSMAC  VIP,  the  completely 
assembled,  ready-to-operate  RCA 
Video  Interface  Processor,  opens  up  a 
whole  new  world  of  computer  excitement.  New 
challenges  in  graphics,  games  and  control 
functions.  Yet  it’s  just  $249.00. 

Easy  to  buy.  And  easy  to  program,  thanks  to 
its  unique,  easy-to-use  interpretive  language. 
You  get  a complete  how-to  book  including 
programs  for  20  games:  fun,  challenging,  and 
ready  to  load  and  record  on  your  cassette. 


Soon  RCA  will  offer 
options  for  color  graphics 
and  256  tone  sound  generation, 
optional  auxiliary  keyboard 
will  open  up  an  exciting  world  of  two-player 
games. 

Take  the  first  step  now. 

Check  your  local  computer  store  or  elec- 
tronics distributor  for  the  VIP.  Or  contact  RCA 
VIP  Marketing,  New  Holland  Avenue,  Lancaster, 
PA  17604.  Phone  (717)  291-5848. 


Simple  but  powerful. 

Built  around  an  RCA  COSMAC  micropro- 
cessor, the  VIP  is  a complete  computer  system 
that  can  grow  with  you.  It  has  2K  of  RAM,  ex- 
pandable on-board  to  4K.  Plus  a ROM  monitor, 
audio  tone  output  to  a built-in  speaker,  power 
supply,  and  8-bit  input  and  output  ports  for 
control  of  relays,  sensors,  or  other  peripherals. 


'Suggested  retail  price.  Does  not  include  video  monitor  or  cassette  recorder. 

The  fun  way  KW  151 
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’’I  own  a fast-growing  business  and  before  I 
bought  my  computer  system  I put  in  o lot  of  late 
hours  keeping  up  with  my  accounting  and 
inventory  control.  Now  the  computer  does  my 
number  crunching  quickly,  so  I have  time  after 
hours  to  have  some  fun  with  the  system.  My  son 
and  I started  out  playing  Star  Trek  on  the  system, 
and  now  we're  learning  to  play  chess. 

"When  1 was  shopping  around  for  my  system, 
the  guys  in  the  computer  stores  demonstrated  all 
the  unique  features  of  the  minifloppy.  I've  got  to 
admit  that  at  first  I didn't  really  understand  all  the 
technical  details.  But  now  that  i use  the  system 
every  day,  I really  appreciate  the  minifloppy's  fast 
random  access  and  data  transfer.  I like  the 
reliability,  too. 


"I'm  glad  I went  with  Shugart  drives.  Look, 
when  you  lay  out  your  own  money  for  a system, 
you  want  dependable  performance  and  good 
value,  Do  what  I did.  Ask  for  the  system  with  the 
minifloppy." 

If  it  isn’t  Shugart, 
it  isn’t  minifloppy. 

Shugart  Associates 

435  Oakmead  Parkway,  Sunnyvale,  California  94086 


See  opposite  page  for  list  of  manufacturers  featuring  Shugarfs  minifloppy  in  their  systems. 

TM  minifloppy  is  a registered  trademark  of  Shugart  Associates 
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AM-100  USERS  GROUP 

This  user  group  is  aimed  at 
owners,  users,  and  potential  owners 
of  the  Alpha  Microsystems  AM-100 
computer  system.  A newsletter  is 
published  monthly  and  mailed  first 
class  to  members  of  the  group.  In 
addition,  a library  of  user-submitted 
programs  is  available  to  members. 

The  newsletter  principally  con- 
cerns itself  with  software.  Items 
which  have  recently  appeared  or  will 
be  included  are:  descriptions  of  pro- 
grams submitted  to  the  library,  re- 
quests for  programs,  errors  in  sys- 
tem programs  and  their  fixes  (if  any), 
user  written  and  distributed  applica- 
tions software,  a column  for  user 
feedback  among  the  members,  etc. 

A list  of  user-owned  hardware  will 
be  distributed  to  members  so  that 
potential  hardware  purchasers  would 
have  access  to  independent  evalua- 
tions of  the  hardware  rather  than 
just  the  dealer’s  recommendations. 

Membership  costs  are  $15  a year. 
For  more  information  contact  Lef- 
ford  F.  Lowden,  616  Long  Pond  Rd., 
Rochester,  NY  14612. 

STANDARD TEST  PROCEDURE  FOR 
ELECTRICAL  CONNECTORS 
IS  NOW  AVAILABLE 

RS-364-7,  “Air  Leakage  Test  Pro- 
cedure for  Electrical  Connectors," 
has  just  been  published  by  the  Elec- 
tronic Industries  Association  Engi- 
neering Department.  This  new  publi- 
cation was  developed  in  response  to 
the  industry’s  need  for  hermetically 
sealed  electrical  connectors  provid- 
ing quick  connect/disconnect  cap- 
ability while  still  maintaining  the 
pressure/vacuum  integrity  of  the 
container.  This  document  contains 
several  standardized  methods  for 
evaluating  such  connectors. 

The  procedure  consists  of  estab- 
lishing a pressure  differential  be- 
tween the  front  and  rear  faces  of  a 
mounted  connector  receptacle  and 
measuring  the  degree  of  leakage 
through  the  seals  of  the  test  sample 
by  means  of  a detection  device 
located  on  the  low  pressure  side  of 
the  test  sample.  Leakage  may  be 
determined  by  hermetic  seal  or  en- 
vironmental seal  test  methods. 

RS-364-7  is  available  at  $4.00  each 
from  the  Standards  Sales  Office, 
Electronic  Industries  Association, 
2001  Eye  St.,  N.W,  Washington,  D.C. 
20006. 

TRS-80  MODS  IMPROVE  COMPUTER 

Radio  Shack  TRS-80  computer 
users  can  have  both  Level  I and 
Level  II  Basics  in  the  same  machine, 
can  have  lower  case,  can  reduce  the 
maze  of  cords,  and  can  get  some  of 
the  information  about  how  to  do 
these  things  free. 


The  second  edition  of  the  free 
Computer  Information  Exchange 
Newsletter  tells  how  to  shoehorn 
both  Level  I and  II  onto  the  same  cir- 
cuit board.  It  is  available  by  sending 
SASE  (with  15<p  postage)  to  CIE,  Box 
158,  San  Luis  Rey,  CA  92068. 

The  lowercase  articles,  including 
what  to  do  about  the  Radio  Shack 
Level  II  blooper,  are  in  CIE’s 
magazine,  TRS-80  Computing  1:1, 
subscriptions  available  for  $10  (12 
issues). 

Also  in  the  32-page  first  edition  of 
the  magazine  are  articles  by  TRS-80 
designer  Steven  W.  Leininger,  by  a 
Radio  Shack  repairman,  and  two  pro- 
grammers. Also,  how  to  install  your 
own  16K  memory  chips,  and  save.  A 
complete  set  of  schematics  is  repro- 
duced on  10  pages. 

For  subscriptions  or  more  infor- 
mation contact  Computer  Informa- 
tion Exchange  at  the  above  address. 

SELF-STUDY  MICROCOMPUTER 
TRAINING  SYSTEM 

Integrated  Computer  Systems,  Inc. 
introduces  the  beginner-oriented 
8080A-based  "Self-Study  Microcom- 
puter Software/Hardware  Training 
Course."  With  buiit-in  keyboard  and 
display,  no  expensive  teletype  or 
CRT  terminal  is  required. 

Designed  for  use  in  the  home  or 
office,  this  course  (No.  525)  includes 
all  system  hardware,  software  and 
information  best  suited  for  learning 
to  program  and  fully  use  an  8080- 
type  microcomputer  system. 

The  650-page  Workbook/Text 
teaches  8080  instructions  1*by-1, 
programming,  debugging  and  hard- 
ware interfacing  through  33  hands- 
on  exercises. 

For  more  information  contact 
Integrated  Computer  Systems,  Inc., 
Self-Study  Training  Dept.,  3304  Pico 
Blvd.,  P.O.  Box  5339.  Santa  Monica, 
CA  90405,  (213)  450-2060. 

CALL  FOR  PAPERS 

A call  for  papers  and  participants 
is  out  for  the  Fourth  Conference  on 
Gambling.  It  will  be  held  at  the  MGM- 
Grand  Hotel  in  Reno,  Nevada, 
December  17-19  of  this  year. 

This  is  a special  announcement 
that  is  being  put  out  in  order  to 
reach  members  of  various  computer 
clubs,  users  groups,  and  readers  of 
the  many  computer  magazines,  and 
the  research  they  have  made. 

Anyone  wishing  to  present  a 
paper  should  submit  two  copies  as 
soon  as  possible  to  Professor  Wil- 
liam Eadington,  Program  Coordina- 
tor, Bureau  of  Business  & Econom- 
ics Research,  University  of  Nevada, 
Reno,  Reno,  Nevada  89557.  For 
more  information  call  Professor 
Eadington  at  (702)  784-6850. 


Altos  Computer  Systems 

2378-B  Walsh  Aver.ua 
Santa  Clara.  CA  95050 

Apple  Computer 

10260  Bon  a lay  Dr. 
Cupertino,  CA  95014 

Digital  Microsystems  Inc. 

(Formerly  Digital  Systems) 
4448  Piedmont  Ave. 
Oakland.  CA  94611 


imsai  Mfg.  Corporation 

14860  Wicks  Blvd, 

San  Leandro.  CA  94577 

industrial  Micro  Systems 

633  West  Katella,  Suite  L 
Orange,  CA  92667 

North  Star  Computer 

2547  9th  Street 
Berkeley.  CA  94710 

Percom  Data 

318  Barnes 
Garland.  TX  75042 

Polymorphic  Systems 

460  Worg  Dr, 

Santa  Barbara,  CA  93111 

Problem  Solver  Systems 

20834  Lassen  Street 
Chatsworth,  CA  91311 

Processor  Applications  Limited 

2801  E.  Valley  View  Avenue 
West  Covina,  CA  91 792 

SD  Sales 

3401 W,  Xingsley 
Garland,  TX  75040 

Smoke  Signal  BioaJcasti.ig 

6304  Vucca 
Hollywood,  CA  90028 

Technico  Inc. 

9130  Red  Branch  Road 
Columbia.  MD  21045 

Texas  Electronic  instruments 

5636  Etheridge 
Houston,  TX  77087 

Thinker  Toys 

1201  10th  Street 
Berkeley,  CA  94710 

Vista  Computer  Company 

2807  Oregon  Court 
Torrence.  CA  90503 


Shugart  Associates 
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1978  INTERNATIONAL 
TELEMETRY  CONFERENCE 

The  International  Foundation  for 
Telemetering  announces  the  1978 
International  Telemetry  Conference 
to  be  held  November  14-16,  1978  at 
the  Hyatt  House  Hotel,  Los  Angeles 
International  Airport,  California. 

The  theme  of  the  Conference  is 
"Expanding  Frontiers  of  Telemetry 
and  Telecommunications/1  General 
Chairman  is  Ray  Andelin,  Rockwell 
international  Corporation.  Program 
Chairman  is  Frank  Gerandi,  Aero- 
space Corporation.  Dr.  Neil  Birch, 
from  the  Office  of  the  Secretary  of 
Defense,  will  be  the  guest  speaker 
at  the  luncheon  on  November  15. 

For  details  contact  Shelby  Bass, 
EMR  Telemetry,  P.O.  Box  3041, 
Sarasota,  FL  33578,  {813)  371-0811. 

COMPUCOLGR-fNTERCOLOR 
USERS  GROUP  MAKES 
PROGRAMS  AVAILABLE 

The  Compucolor-lntercolor  Users 
Group  will  start  making  programs 
available  to  members  without  the 
donation  of  a program. 

Club  members  may  now  order  pro- 
grams from  the  club's  library  for  as 
low  as  $2  each,  plus  a disk  and 
handling  charge  of  $20  for  the  first 
disk  and  $15  for  each  subsequent 
disk  ordered  at  the  same  time. 

Those  donating  an  acceptable 
program  will  receive  5 or  6 programs 
back  at  no  charge. 

The  club  library  has  grown  to  over 
300  programs,  some  not  even  cate- 
gorized yet.  It  includes  Editors, 
Assemblers,  numerous  Star  Trek’s, 
Hell’s  Dungeon,  Piranha,  all  types  of 
Star  Wars  type  games,  Deflector, 
printer  routines,  Life,  Turtle,  Eliza, 
Payroll’s,  Inventory,  Kaleidoscope’s 
and  display  programs. 

Those  wishing  to  join  may  send 
their  $10  or  $25  to  Compucolor-lnter- 
color Users  Group,  5250  Van  Nuys 
Blvd.,  Van  Nuys,  CA  91401, 

INTERFACE  WEST  78  EXHIBIT 
HALL  LARGER  THAN  LAST  YEAR 

90  companies  that  market  a pro- 
duct or  service  in  one  or  more  of  the 
three  separate  subject  areas 
covered  at  Interface  West  — small 
business  systems,  data  communica- 
tions and  microcomputers  — will  be 
represented  on  a combined  floor 
when  the  second  annual  West  Coast 
show  takes  place  November  14-16, 
1978,  at  the  Los  Angeles  Convention 
Center.  About  20  other  companies 
are  in  the  booth  selection  process. 

Sheldon  G.  Adelson,  conference 
director,  said  the  1978  exhibit  hall 
will  be  50%  larger  than  last  year’s 
show,  which  had  80  exhibitors  occu- 
pying 150  booths. 


For  more  information  contact  In- 
terface West,  160  Speen  St.,  Fram- 
ingham, MA  01701,  (800)  225-4620,  In 
Massachusetts  (617)  879-4502. 

NEW  DESIGN  & MANUFACTURING 
SERVICE  BUREAU  OPENS 

Ocone  Associates  IDM,  Inc.  has 
formed  a new  bureau  specializing  in 
computer  aided  design  and  com-  I 
puter  aided  manufacturing  (GADf 
CAM)  services. 

With  the  capability  to  operate 
from  data  in  almost  any  form,  the 
bureau  can  provide  total  customer 
service  or  act  as  a support  unit  for 
companies  whose  requirements  ex- 
ceed their  in-house  installations. 

For  more  information  contact 
Ocone  Associates  IDM,  Inc.,  2805  W. 
7th  St.,  Fort  Worth,  Texas. 

USERS  GROUP  UNDERTAKES 
BENCHMARK  ANALYSIS  OF 

SMALL  COMPUTER  SYSTEMS 

Rejecting  the  "seat-of-the-pants" 
approach  to  selecting  a computer, 
the  Association  of  Small  Computer 
Users  has  commissioned  the  first 
industry-wide  benchmark  analysis 
of  small  computer  systems. 

The  massive  study  will  be  con- 
ducted by  Real  Decisions  Corpora- 
tion of  Stamford,  Connecticut  as  a 
major  step  toward  providing  com- 
puter users  with  information  not 
available  from  any  other  source. 

The  benchmark  analysis  will  be 
performed  on  the  most  popular 
small  systems  to  start,  as  deter- 
mined by  member  requests,  includ- 
ing the  IBM  5110  and  machines 
made  by  DEC,  Wang,  Hewlett-Pack- 
ard, Data  General  and  Datapoint. 

Criteria  for  performance  will  be 
grouped  under  three  broad  categor- 
ies; speed  of  repeated  specific  com- 
puting tasks,  running  time  to  per- 
form actual  user  programs,  and 
ease-of-use  of  the  system’s  editing 
software. 

The  Association  of  Small  Com- 
puter Users  is  located  at  75  Man- 
hattan Dr.,  Boulder,  CO  80303. 

NEWSLETTER  ON  COMPUTERS 
AND  MENTAL  HEALTH 

Micro-Psych,  a newsletter  for  pro- 
fessionals interested  in  the  use  of 
computers  in  mental  health,  has 
recently  been  established. 

Each  bimonthly  edition  contains 
reviews  of  current  work  in  the  field, 
a forum  for  the  exchange  of  informa- 
tion, an  on-going  bibliography,  book 
reviews,  and  news  about  pertinent 
hardware  and  software. 

Membership  and  a subscription  to 
Micro-Psych  costs  $10  a year.  For 
more  information  contact  Marc  D, 
Schwartz,  M.D.,  26  Trumbull  St., 
New  Haven,  CT  06511. 
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NOW  OPEN: 

ALABAMA 

Huntsville 

(2051  539-1200 

CALIFORNIA 

Dublin 

[41 5)  828 -0090 

El  Cerrito 

(4151  233  5010 

Hayward 

[415]  538-BOBO 

Los  Altos 

(4151  941-8154 

Los  Angeles 

(213)  775-8080 

Mission  Viejo 

1714)  770-0131 

San  Bernardino 

(714)  3 86 -6  83 B 

San  Diego 

(714)  560-9912 

San  Francisco 

(415)  545-1592 

San  Jose 

(408)  253  8080 

San  Mateo 

(415)  572-8 OBO 

Santa  Rosa 

(707)  528-1775 

Thousand  Oaks 

(805)  495-3554 

Lawndale 

(213)  371-7144 

Tustin 

{714)  544-0542 

Walnut  Creek 

(415)  935-6502 

COLORADO 

Colorado  Springs 

Call  Directory  Assistance 

Denver 

{3031  759-4685 

CONNECTICUT 

Fairfield 

(203)  374-2227 

DELAWARE 

Newark 

(302)  733-9656 

FLORIDA 

Boca  Raton 

Call  Directory  Assistance 

Ft.  Lauderdale 

Call  Directory  Assistance 

GEORGIA 

Atlanta 

(404)  953-0406 

HAWAII 

Honolulu 

Call  Directory  Assistance 

ILLINOIS 

Arlington  Heights 

(312)  255-6488 

Downers  Grove 

(312)  560-0193 

Niles 

(312)  967-1714 

Oak  Lawn 

(312)422-8080 

Peoria 

Call  Directory  Assistance 

INDIANA 

Ft.  Wayne 

Cell  Directory  Assistance 

KENTUCKY 

Louisville 

(502)  425-8308 

MARYLAND 

Rockville 

(301)  948-7676 

MICHIGAN 

Grand  Rapids 

(6161  942-2931 

Sou  lh  fie  Id 

(313)  356-81 1 1 

MINNESOTA 

Bloomington 

(612)834-1474 

NEW  HAMPSHIRE 

Nashua 

(603)  389-5238 

NEW  JERSEY 

Cherry  Hill 

(609)  795-5900 

Bergen  County 

(201)  845-9303 

Morristown 

£201)5394077 

NEW  YORK 

Buffalo 

(716)  836-6511 

Ithaca 

(607)  2774888 

NO.  CAROLINA 

Charlotte 

(704)  536-8500 

OHIO 

Cleveland 

(216)  461-1200 

OREGON 

Portl  and 

(503)  620-6170 

PENNSYLVANIA 

Harrisburg 

(717)  736-1116 

TEXAS 

Austin 

(512)452-5701 

Delias 

Cell  Directory  Assistance 

Houston 

(713)977-0909 

WASHINGTON 

Bellevue 

(206)  746-2070 

Federal  Way 

(206  ) 838-9363 

T ecome 

(206)  581-0388 

WASHINGTON,  D.C. 

Call  Directory  Assistance 

WISCONSIN 

Madison 

(608)  273  2020 

INTERNATIONAL 

Sydney,  NSW  Australia  29-3753 

Winnipeg,  Canada 

Call  Directory  Assistance 

22  INTERFACE  AGE 


NOVEMBER  1978 


If  the  truth  is  that  you  want  a 
computer ..  . . then  we  wont  to  be  your 
computer  store. 

We  re  ComputerLand,  the  #1 
computer  store  chain  in  the  U,S+  What's 
meaningful  about  that  fact  is,  that 
ComputerLand  has  been  chosen  by  more 
people  as  having  what  they've  been 
looking  for  And,  since  you're  looking,  let 
us  tell  you  what  you'll  find,  when  you  visit 
a ComputerLand  store. 

You'll  find  a product  line  thats 
continually  evaluated  to  provide  you  with 
the  widest  and  best  selection  in  quality, 
brand  name  microcomputers  anywhere. 
You'll  find  an  enthusiastic  and 
knowledgeable  staff  able  to  interpret  all 
the  equipment  specifications,  in  terms  of 
how  they  apply  to  you,  and  in  a way 
you'll  understand.  You'll  find  demonstration 
areas  where  you  can  get  a firsthand 
experience  of  running  a computer  yourself. 


Enough  about  us.  How  about  what 
computers  do.  To  attempt  to  describe  all 
the  things  your  computer  might  do,  would 
be  to  describe  your  imagination.  So 
instead,  we  II  briefly  list  some  of  the  many 
things  for  which  small  computers  are 
already  being  used. 


computerize  things  like  accounting, 
inventory  control,  record  keeping,  word 
processing  and  more.  The  net  result  is  the 
reduction  of  administrative  overhead  and 
the  improvement  of  efficiency  which  allows 
the  business  to  be  managed  more 
effectively. 

In  the  home,  a computer  can  be  used 
for  personal  budgeting,  tracking  the  stock 
market,  evaluating  investment  opportunities, 
controlling  heating  to  conserve  energy, 
running  security  alarm  systems,  automating 
the  garden's  watering,  storing  recipes, 
designing  challenging  games,  tutoring  the 
children  . * . and  the  list  goes  on. 

In  industry,  the  basic  applications  are 
in  engineering  development,  process 
control,  and  scientific  and  analytical  work. 
Users  of  microcomputers  in  industry 
have  found  them  to  be  reliable,  cost- 
effective  tools  which  provide  computing 
capability  ta  many  who  would  otherwise 
have  to  wait  for  time  on  a big  computer, 
or  work  with  no  computer  at  all. 


You’ll  find  educational  materials  to  give 
you  a total  insight  into  the  world  of 
microcomputers, 

Youll  find  a fully  equipped  service 
department  to  provide  whatever  assistance 
i$  required  to  keep  your  computer  running 
in  top-notch  condition.  You'll  find  computer 
user  s clubs  to  join,  where  you  can  share 
ideas  with  people  as  enthusiastic  as 
yourself.  And,  with  each  new  visit,  you  !! 
find  excitement— from  the  people  you  deal 
with,  the  equipment  they  offer,  and  from 
your  own  evergrowing  personal 
involvement. 


And  now  we  come  to  you,  which  leads 
us  right  bock  to  where  we  started:  If  you 
want  a computer,  then  we  want  to  be 
your  computer  store. 

Whether  you  want  a computer  for  the 
home,  business  or  industry,  come  to 
ComputerLand  first.  We  ll  make  it  easy  for 
you  to  own  your  first  computer.  Because, 
simply  put,  we  really  want  your  business. 
When  you  come  right  down  to  it,  that's 
what  makes  us 


In  business,  the  advent  of  the 
versatile  and  compact  microcomputer  has 
put  the  benefits  of  computing  within  reach 
of  small  companies.  With  systems  starting 
at  less  than  $6000,  the  businessman  can 


WE  KNOW  SMALL  COMPUTERS 


14400  Catalina  St..  San  Leandro,  CA  94577  (415)895-9363  • Franchise  Opportunities  Available 
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DATA  FLOW  1QOO 
DATA  FLOWIOOO 

DATA  FLOW  1000 

THE  COMPLETE  MICRO-BUSINESS  SYSTE 


• DUAL  FULL  SIZE  FLOPPY  DRIVES 

• POWERFUL  Z80  MICROPROCESSOR 

• 32K  STATIC  MEMORY  250  NS 

• INTELLIGENT  CRT-MICROPROCESSOR 

CONTROLLED 


FEATURE  FOR 
FEATURE.  THE 
DATA  FLOW  1000 
REPRESENTS  ONE 
OF  TODAY'S 

GREATEST 

COMPUTER 

VALUES! 


• EXPANDABLE  STORAGE -UP  TO  4 

MEGABYTES 

• 4 MZ  HIGH  SPEED  OPERATION 

• 3-SERIAL.  1-PARALLEL  I/O  PORTS 

• HEAVY  DUTY  S-100  MAINFRAME 


• FAMOUS  CP/M  OPERATING  SYSTEM  — READY  TO  RUN 

• FULL  LIBRARY  OF  UTILITY  AND  BUSINESS  SOFTWARE  AVAILABLE 

• ATTRACTIVE  ALL-OAK  CABINETRY  AND  DISK  FILE  DRAWER 

• FULLY  ASSEMBLED  AND  TESTED  - 90  DAY  WARRANTY 

CALL  OR  WRITE  FOR  FULL  DETAILS  / DEALER  AND  OEM  INQUIRIES  INVITED 


ENTERPRISES 


3200  BURNET  AVE 
SYRACUSE.  N Y 13206 
1-315-437-7314 


CIRCLE  INQUIRY  NO.  1 


S-100  BUS  COMPATIBLE.  The  EMM  1104  single  card  plug-in  memory  has 
been  field  tested  and  proven  in  a variety  of  systems  including  the  Poly  88, 
IMSAI,  MITS,  COMPAL-80,  TLD  and  CREMENCO.  16K  BYTES  ON  A CARD. 
Convenient  plug-in  card,  fully  burned-in,  tested  and  guaranteed  by  one  of 
the  industry’s  largest  memory  suppliers.  NMOS  STATIC  RAM.  The  4K 
static  RAMs  have  been  proven  in  applications  ranging  from  single  chip 
memories  to  IBM  370  add-on  systems.  They  are  fast, 
reliable,  and  no  refresh  cycle  is  required.  fw  in  mm 

See  your  dealer,  or  contact  us  for  complete  information.  KmII 


Commercial  Memory  Products,  a Division  of  Electronic  Memories  & Magnetics  Corp. 
12621  Chadron  Avenue  • Hawthorne,  California  90250  • Telephone  (213)  644-9881 


S-100  Bus  Compatible  Memory 
16K  bytes  on  a card 

NMOS  static  RAM 


MILITARY  ELECTRONICS  EXPO  78 

Red  carpet  treatment  will  greet 
visitors  to  the  inaugural  Military 
Electronics  Expo,  to  be  held  Novem- 
ber 14-16  at  the  Anaheim  Conven- 
tion Center,  Anaheim,  California. 

The  conference  and  exhibition  are 
planned  to  provide  a forum  for  bring- 
ing together  the  defense  electronics 
prime  contractors  and  the  aerospace 
industry  with  the  products  of  mili- 
tary electronics  components,  sub- 
systems, and  instrumentation. 

In  attendance  will  be  more  than 
5,000  design  engineers,  research, 
and  development  personnel,  pro- 
gram managers  and  procurement  of- 
ficials of  prominent  industrial  firms, 
as  well  as  representatives  of  Depart- 
ments of  the  United  States  Govern- 
ment concerned  with  our  nation’s 
defense.  A substantial  contingent  of 
distinguished  observers  from  over- 
seas nations  is  also  expected. 

A top  attraction  of  the  Technical 
Program  supporting  the  exhibition 
is  a series  of  high-level  tutorial 
courses  designed  to  update  at- 
tendees’ knowledge  in  such  areas 
as  Military/Aerospace  Microproces- 
sor Systems,  Synthetic  Aperture 
Radar  and  Fiber  Optic  Communica- 
tions Systems. 

The  large  exhibition  will  range 
from  basic  components  through 
sophisticated  sub-assemblies, 
systems  and  instrumentation  as 
they  relate  exclusively  to  military 
and  defense  electronics.  Many  of 
the  nation’s  most  distinguished  sup- 
pliers are  among  the  exhibitors. 

Admission  to  the  exhibition  is 
free  to  all  individuals  actively  en- 
gaged in  the  industry.  For  further 
details  contact  Industrial  & Scien- 
tific Conference  Management,  Inc., 
222  W.  Adams  St.,  Chicago,  IL 
60606,  (312)  263-4866. 

SECOND  ANNUAL  PACS 

COMPUTER  GAMES  FESTIVAL 

The  Second  Annual  PACS  Com- 
puter Games  Festival  will  be  held 
November  18,  from  10  A.M.  to  6 P.M. 
at  LaSalle  College  in  Philadelphia. 

Sponsored  by  the  Philadelphia 
Area  Computer  Society,  the  Festival 
will  feature  games  and  many  other 
applications  of  personal  computers. 

At  the  last  festival  over  1200  peo- 
ple came  to  see  the  amateurs’  and 
exhibitors’  computer-based  games. 
Again,  the  latest  in  commercial  com- 
puter games  will  be  displayed,  as 
well  as  an  amateur  section  compet- 
ing for  prizes. 

For  more  information  contact  our 
Festival  Chairman:  Dr.  Stephen 
Longo,  LaSalle  College  Physics 
Department,  Box  312,  Philadelphia, 
PA  19141,  or  write  to  PACS,  Box 
1954,  Philadelphia,  PA  19105. 
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CIRCLE  INQUIRY  NO.  26 


NOVEMBER  1978 


Computer  Professionals'  Book  Club 

MEMBERSHIP  ORDER  CARD 


Please  enroll  me  as  a member  and  send  me  the  two  books  indicated, 
I am  to  receive  the  bonus  book  at  the  introductory  price  of  $1.89  plus 
my  first  selection  at  the  discounted  price  for  members,  plus  tax,  post- 
age, and  handling.  If  not  completely  satisfied,  I may  return  the  books 
within  10  days  and  request  that  my  membership  be  cancelled.  If  I keep 
the  books,  f agree  to  take  a minimum  of  three  additional  books  of  my 
own  choosing  during  the  next  two  years.  I will  receive  the  Club  Bulletin 
13  times  a year.  If  I want  to  examine  the  featured  selection,  I need  take 
no  action.  It  will  be  shipped  automatically.  If,  however,  l want  an 
alternate  selection— or  no  book  at  ail— I simply  notify  the  Club  by  re- 
turning the  convenient  card  always  enclosed.  I will  always  have  a 
minimum  of  10  days  in  which  to  return  the  card,  and  you  will  credit  my 
account  fully,  including  postage,  if  this  is  not  the  case.  Membership  in 
the  Club  is  continuous  but  cancellable  by  me  at  any  time  after  the  four- 
book  purchase  requirement  has  been  Idled,  This  order  subject  to  ac- 
ceptance by  McGraw-HHi.  Orders  from  outside  the  conti nentaf  US.  must 
be  prepaid.  Ati  prices  subject  to  change  without  notice.  Company , busi- 
ness, or  Institutional  tax  exemption  status  is  not  applicable  to  purchases 
made  through  individual  Club  memberships . Offer  good  for  new  mem- 
bers only . 

INDICATE  BY  NUMBER  THE  TWO  BOOKS  YOU  WANT 

Write  Code  No.  Write  Code  No. 

of  Bonus  Book  Here  of  First  Selection  Here 


SEND  NO  MONET.  SIMPLY  MAIL  THIS  CARD  TODAY  AND  Wi  WILL  BILL  YOU 


Name 

St  real  Address  

City 

Slate Zip  

EXTRA  SAVINGS:  Remit  in  full  with  your  order,  plus  any  locaJ  and  state 
tax,  and  McGraw-Hill  wifi  pay  all  postage  and  handling  charges. 
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Computer  Professionals'  Book  Club 

MEMBERSHIP  ORDER  CARD 


Please  enrol!  me  as  a member  and  send  me  the  two  books  indicated. 

I am  to  receive  the  bonus  book  at  the  introductory  price  of  $1.B9  plus 
my  first  selection  at  the  discounted  price  tor  members,  plus  lax,  post- 
age, and  handling.  If  not  completely  satisfied,  I may  return  the  books 
within  10  days  and  request  that  my  membership  be  cancelled.  If  I keep 
the  books,  ! agree  to  take  a minimum  of  three  additional  books  of  my 
own  choosing  during  the  next  two  years.  I will  receive  the  Club  Bulletin 
13  times  a year.  If  I want  to  examine  the  featured  selection,  I need  take 
no  action.  It  will  be  shipped  automatically.  If,  however,  I want  an 
alternate  selection— or  no  book  at  all— I simply  notify  the  Club  by  re- 
turning the  convenient  card  always  enclosed.  I will  always  have  a 
minimum  of  10  days  in  which  to  return  the  card,  and  you  wifi  credit  my 
account  fully,  including  postage,  Jf  this  is  not  the  case.  Membership  in 
the  Club  is  continuous  but  cancellable  by  me  at  any  time  after  the  four- 
book  purchase  requirement  has  been  filled.  This  order  subject  to  ac- 
ceptance by  McGraw-Hifl.  Orders  from  outside  the  continental  U.S.  must 
be  prepaid  Ait  prices  subject  to  change  without  notice.  Company,  bush 
ness , or  institutional  tax  exemption  status  is  not  applicable  to  purchases 
made  through  individual  Club  memberships.  Offer  good  for  new  mem- 
bers only, 

INDICATE  BY  NUMBER  THE  TWO  BOOKS  YOU  WANT 

Write  Code  No.  Write  Code  No. 

of  Bonus  Book  Here  of  First  Selection  Here 


SEND  NO  MONEY.  SIMPLY  MAIL  THIS  CARD  TODAY  AND  WE  WILL  BILL  YOU 


Name  __  _ 

Street  Address _ 

City  _ __ 

Slate Z K p 

EXTRA  SAVINGS:  Remit  In  full  with  your  order,  plus  any  local  and  state 
tax,  and  McGraw-Hill  will  pay  all  postage  and  handling  charges. 
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Business  Reply  Mail 

No  Postage  Stamp  Necessary  if  Mailed  in  the  United  States 


FIRST  CLASS 
PERMIT  NO.  42 
Hlghtstown,  N>  J. 


Postage  will  be  paid  by 

Computer  Professionals' 

Book  Club 

P.O.  Box  582 

Hightstown,  New  Jersey  08520 


FIRST  CLASS 
PERMIT  NO,  42 
Hightstown*  N.  J. 

Business  Reply  Mail 

No  Postage  Stamp  Necessary  if  Mailed  in  the  United  States  ~ 


Postage  will  be  paid  by 

Computer  Professionals' 

Book  Club 

P.O.  Box  582 

Hightstown,  New  Jersey  08520 


save  time  and  money  \ jj| 

by  joining  McGraw-Hill’s  cV»ru 

COMPUTER  PROFESSIONALS’  11111 1 

BOOKCLUB 

HERE  is  a professional  club  designed  to  meet  your  day-to-day  needs  by  provid- 
ing practical  books  in  your  field  on  a regular  basis  at  below  publisher  prices* 
If  you're  missing  out  on  important  technical  literature -if  today's  high  cost  of 
reading  curbs  the  growth  of  your  libra ry-here  s the  solution  to  your  problem. 

The  Computer  Professionals'  Book  Club  was  organized  for  you,  to  provide  an 
economical  reading  program  that  cannot  fail  to  be  of  value.  Administered  by 
the  McGraw-Hill  Book  Company,  ail  books  are  chosen  by  qualified  editors  and 
consultants.  Their  understanding  of  the  standards  and  values  of  the  literature  in 
yourfield  guarantees  the  appropriateness  of  the  selections. 

How  the  Club  operates ; Thirteen  times  a year  you  receive  free  of  charge  The 
Computer  professionals'  Book  Club  Bulletin.  This  announces  and  describes  the 
Club's  featured  book  for  the  coming  period  as  well  as  alternate  selections  avail- 
able at  special  members’  prices,  if  you  want  to  examine  the  Club's  featured  selec- 
tion, you  do  nothing.  If  you  prefer  one  of  the  alternate  seleetions-or  if  you  want 
no  book  at  all-you  notify  the  Club  by  returning  the  card  enclosed  with  each 
Bulletin* 

As  a Club  Member,  you  agree  only  to  the  purchase  of  four  books  {including 
your  first  selection)  over  a two-year  period.  Considering  the  many  books  published 
annually,  there  will  surely  be  at  least  four  you  would  want  to  own  anyway.  By 
joining  the  club,  you  save  both  money  and  the  trouble  of  searching  for  the  best 
books. 


r — MAIL  THIS  COUPON  TODAY  — 

! COMPUTER  PROFESSIONALS/ Book  Chit) 

P.0,  Box  582  Princeton  Road,  Hightstown,  New  Jersey  08520 

Please  enroll  me  as  a member  and  send  me  (he  Hires  bonks  indicated.  1 am  io  receive  the 
two  bonus  books  at  [he  introductory  price  ol  $2.95  plus  my  first  selection  plus  tax. 
postage,  end  handling.  II  not  completely  satisfied.  I may  return  the  becks  within  10  days 
and  request  that  my  membership  he  canceled,  \i  I keep  I he  books.  I agree  to  take  a 
minimum  ol  three  additional  books  during  the  next  two  years  at  special  Club  prices 
[guaranteed  1 5%  discount,  often  more).  I will  receive  I he  Club  0 u lleti  n 1 3 times  a yea  r.  If  1 
want  lo  examine  (he  featured  selection,  i need  take  no  action.  It  will  be  shipped  automati- 
cally. If.  however.  I want  an  alternate  selection  - or  no  book  at  all  - 1 simply  noi  if  y the  Glut) 
by  retu  ruing  the  conven  ient  card  always  enc  losed , I w ill  always  have  a m imm  urn  of  1 0 days 
in  which  to  return  the  card  and  you  will  credit  my  account  fully  including  postage,  if  this  is 
not  the  case.  Membership  in  the  club  is  continuous  but  cancellable  by  me  at  any  time  alter 
the  lour -book  purchase  requirement  has  been  tilled.  This  order  subm  to  acceptance  by 
McGraw-Hill,  Orders  from  outside  the  continental  US  must  be  prepaid  Company, 
business,  or  institutional  tar  exemption  status  is  not  applicable  to  purchases  made  through 
individual  Club  memberships.  All  prices  sublet  to  change  without  notice.  Giles  mwa1  sot 
new  members  only  A shipping  and  handling  charge  is  added  to  oil  shipments  Members 
are  billed  when  books  arrive. 

Write  Code  # ot  1st  Write  Code  # of  2nd  Write  Code  # of  1st 
iorrus  book  selection  here  bonus  book  selection  here  book  selection  here 


Name 

Address, _ 

City State _ Zip 

EXTRA  SAVINGS;  Remll  in  full  wilh  your  order,  plus  any  local  an d Slale  lax. 
and  McGraw-Hill  will  pay  all  regular  postage  and  handling  charges  P39359 
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CIRCLE  INQUIRY  NO.  44 
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Dec  1 Crescent  City  Computer  Club 
will  hold  its  meeting  at  the  Uni- 
versity of  New  Orleans,  Lakefront 
Campus  at  8 P.M.  Call  Bob  Latham 
at  (504)  722-6321  for  more  details. 

Dec  1 Microcomputer  Information 
Group  will  meet  at  7 P.M.  at  the 
Microcomputer  Resource  Center, 
5150  Anton  Dr.,  Rm.  212,  Madison, 
Wl  53719,  (608)  274-8925.  Len 
Lindsay,  president. 

Dec  2 Louisville  Area  Computer 
Club  (LACE)  will  meet  at  the  Uni- 
versity of  Louisville,  Speed  School 
Auditorium  at  1 P.M.  For  details, 
write  the  club  at  115  Edgemont 
Dr.,  New  Alban,  IN  47150. 


Dec  2 Milwaukee  Area  Computer 
Club  will  meet  at  1 P.M.  at  the 
Waukesha  County  Technical  In- 
stitute, New  Berlin,  Wl.  Call  (414) 
246-6634  for  further  details. 


Dec  2 Oklahoma  Computer  Club 
will  be  meeting  at  the  Belle  Aisle 
Library  at  10  A.M.  Call  Al  Camp- 
bell at  (405)  842-4933  for  details. 


Dec  2 South  Central  Kansas  Ama- 
teur Computer  Association,  9:00 
A.M.,  Wichita  Public  Library, 
Wichita,  KS.  For  further  informa- 
tion call  Chris  Borger  at  (316) 
265-1120  or  Dave  Rawson,  1825 
Gary,  Wichita,  KS  67219,  (316) 
744-1629  for  further  details. 


Dec  2 Southern  Nevada  Personal 
Computing  Society  will  meet  at 
Clark  County  Community  Col- 
lege, Las  Vegas,  NV  at  12:00.  The 
club  also  meets  on  the  3rd  Satur- 
day of  the  month.  For  further  in- 
formation write  SNPCS,  1405 
Lucille  St.,  Las  Vegas,  NV  89101 
or  call  (702)  642-0212. 

Dec  3 The  Computer  Hobbyist 
Group  will  meet  at  1 P.M.  in  the 
Green  Center,  Rm  2.530,  of  Univ. 
of  Texas,  Dallas.  For  details  write 
to  P.O.  Box  11344,  Grand  Prairie, 
TX  75051. 


Dec  4 Amateur  Radio  Research  and 
Development  Corp.  (AMRAD) 
meets  the  first  Monday  of  each 
month  at  8 P.M.  at  the  Patrick 
Henry  Branch  Library,  101  Maple 
Ave.  E,  Vienna,  VA.  for  details 
write  the  club  at  1524  Springvale 
Ave.,  McLean,  VA  22101. 


Dec  4 Minnesota  Computer  Society 
will  meet  at  the  Brown  Institute, 
Room  51,  3123  E.  Lake  Street, 
Minneapolis,  MN.  For  further  in- 
formation contact  the  Society  at 
Box  35317,  Minneapolis,  MN 
55435,  Attn:  Jean  Rice. 

Dec  5 Tidewater  Computer  Club 
meets  at  the  Electronic  Computer 
Programming  Institute,  Janaf  Of- 
fice Bldg.,  Janaf  Shopping  Center 
in  Norfolk.  The  club  also  meets 
on  the  3rd  Tuesday  of  the  month. 
For  details  contact:  C.  Dawson 
Yeomans,  Interface  Chairman, 
677  Lord  Dunmore  Dr.,  Virginia 
Beach,  VA  23462. 


Dec  6 Columbus  Computer  Club 
will  meet  at  the  Center  of  Science 
and  Industry  at  7:30  P.M.  For  de- 
tails contact  Fred  Hatfield 
K8VDU,  Computer  Data  Systems, 
1372  Grandview  Ave.,  Columbus, 
OH  43212,  (614)  488-3347. 


Dec  6 Kitchener  Waterloo  Micro- 
computer Club  meets  at  7:30  PM, 
at  the  University  of  Waterloo,  Rm 
3388,  Engineering  Bldg.  #4, 
University  Ave.,  Waterloo,  On- 
tario, Canada. 


Dec  6 Lincoln  Micro-Computer  Club 
will  hold  its  meeting  at  the  611 
No.  27th  St.  at  7 P.M.  For  more 
details  write  Hubert  Paulson,  Jr., 
422  Dale  Dr.,  Lincoln,  NE  68510. 


Dec  6 New  England  Computer  Soci- 
ety will  meet  in  the  cafeteria  of 
the  MITRE  Corp.  at  7:00  P.M. 
Located  on  Route  62  in  Bedford, 
MA.  Contact  Dave  Day  at  P.O. 
Box  198,  Bedford,  MA  01730,  (603) 
434-4239  for  details. 


alpha 

W'™ 


micro 


See  the  exciting  16 -bit  world  of  Alpha 
Micro  at  your  local  Alpha  Micro  dealer. 


CONNECTICUT 
HUNTSVILLE  HAMDEN 

Computertand  JRV  Compute'  Stout 

12051  539-1200  (203)281-1453 


ALASKA 

ANCHORAGE 
Oata  Com 
Systems.  Inc 
(907)344-4536 
ARIZONA 
PHOENIX 
Byte  Shop  of 
(6021 265  0065 
TEMPE 
Byte  Shop  ol 
16021  967-1421 
TUCSON 
Byte  Shop  of 
(602)327-4579 


FLORIDA 
CORAL  GABLES 
Sunny  Computer 
Stores.  Me 
(3051661-6042 
FORT  LAUOEROALE 
Byte  Shop  of 
(3051561-2963 
HIALEAH 


Computers  Inc 
(305)665-4700 
MIAMI 
Byte  Shcp  ol 
(305)264-2983 


CALIFORNIA 

BERKELEY 
ByleShoool 
(415)645-6366 
CARSON 
Shaw  Brothers 
(2131  770-3688 
COSTA  MESA 
Orange  County 
Compute'  Center  IDAHO 
(7M)  646-0221 
FRESNO 
Electric  Brain 
(2091227-8479 
GLENDALE 
Beaum.vc 
(213)244-9346 
LA  JOLLA 
Tech-Marl 
(714)  459-2797 
LAWNDALE 
Byte  Shop  of 
(2131  371-2421 
MANHATTAN 
BEACH 

De  Ma'co-Shau 


HAWAII 
HONOLULU 
Pan  Pacif* 
Computer 
Company 
(606)  737-5857 
Small  Computer 
Sysiems 
(606)  732-5246 


BOISE 
Capitol  Ofhcc 
Machines  Inc 
Computer  Divis-on 
1206)342-8585 


Computer  Co 
(217)  S86-4t31 
CICERO 
Digital  Research 
(312)856-3353 
EVANSTON 
Illy  Billy 


NEBRASKA 

OMAHA 
Byte  Shoo  of 
,4021 339-7350 
Omaha 

Compute'  Store 
(4021 592-3590 

NEVADA 
LAS  VEGAS 
Computer  Sysloms 
lor  Business.  Inc 
(702)873-7400 
RENO 
Byte  Shoo  of 
(7021826-6080 

NEW  JERSEY 

(SELIN 

Computer  Mart  ol 
1201)283-0600 

NEW  YORK 
NEW  YORK 
Computer  Mad  of 
(2121686-7923 

NORTH  CAROLINA 

BOONE 
Alpha  Digital 
Systems 
(7041264-7946 
NEWELL 
Digital  Dynamics 
(704)374-1527 
OHIO 

CINCINNATI 
Software  Systems 
Consulting  Inc 
(513)  745-3111 
CIEVELANO 
Byte  Shop  of 
(2161  333-3261 
COLUMBUS 


WASHINGTON 
BELLEVUE 
Byte  Shop  of 
'2061  746-0651 
SPOKANE 
Microsystems 
Incorporated 
(509)  747-4135 


WYOMING 
JACKSON 
Teton  Data  Systems 
(307)  733-6313 

ARGENTINA 

BUENAS  AIRES 

Mansion  $ A 


498-8703 
WEST  PERTH 
Australian  Computer 
Products 
109)  322-6497 
ALIC"  SPRINGS 
Microcomputer 
Systems 

Abee  Springs  NT 
NORTH 
FREMANTLE 
James  McLarty 
* Son 
35-4677 

NORTH  SYDNEY 
Kmgsway 
Computers 
929-9901 


Compute!  Sysiems 
(2131545-4539  (312)  328-8800 


MISSION  VIEJO 

ComputerLand 

1714)770-0131 
ORANGE 
Computer  Mart 
1714)633-1222 
OXNARO 
APR  Systems 
(6051 465-5466 
Prodata  System* 
(806)463-1166 
PALO  ALTO 
Byte  Shop  or 
4151  327-8060 
PASADENA 
Byie  Shop  of 
1213)684-3311 
SAN  DIEGO 


Computerland  of 

Ban  Dh  i 

<7141560-9912 


SCHAUMBURG 

Data  Domain  ol 

(3121397-8700 

INDIANA 

BLOOMINGTON 

Data  Oomam 

(8121334-3607 

INOlANAPOLIS 

Data  Oomam 

; 31 7)  251-3139 

Computers 


(614)294-2991 

OREGON 
BEAVERTON 
Byie  Shoo  of 
(503)644  2666 
EUGENE 
Real  Oregon 
Computer  Co 
1503(484-1040 
PORTLAND 
Byie  Shop  o» 
(503)  223-3496 


(3171649-6505 

IOWA 

WATERLOO 
The  Computer 
Center 


KANSAS 

OVERLAND  PARK 
Personal  Computer 


Concepts 
(412)  729  3510 
FRAZER 

Personal  Computer 
Corporation 
(215)  647-6460 
HUNTINGDON 
VALLEY 


CANAD/ 

TORONTO 
The  Computer 
Place 

(416)  598-0262 

OUEBEC 

Trois-Riviores 

SOWIWIC 

819  373-2367 

VANCOUVER 

Bin  8ti  nd 

1604)  736-7221 
Pacific  Computer 
Store.  Ltd 
1604)  438-3282 


SAN  LUIS  OBISPO  Conn*  Inc 
Byte  Shop  of  1913)649-5942 

fSSSSP  KENTUCKV 

s^co 

Computer  (5021895-4269 


(215)947-6670 

TENNESSEE 
KNOXVILLE 
Byie  Shoos 
of  Tennessee 
(613)  564-  0365 


Systems 
1004(664-5082 
WINNEPEG 
M<ro-Byte  Ltd 
12041947-8269 


'4151 459-1366  MARYLAND 
SANTA  ANA  ROCKVILLE 

Advanced  Compute'  Workshop 

Microcomputer  (301)  468-0455 
Products 

?M,  558-8813  MASSACHUSETTS 
SANTA  BARBARA  WALTHAM 
Byte  Shop  ol  Computer  Mart 

!80Si  966-2636 
SANTA  MONICA 

MICHIGAN 

tftt)  829-5137  ANN  ARBOR 

Sto,e  Computer  Store  ol 
German  oaks 

SHERMAN  OAKS  royal  OAK 
Peoples  Computer  Marl  of 


(617)899-4540 


Computer  Co 
TARZANA 
Tech  Mart 
(213)  344-0153 
VAN  NUYS 
Computer 


(2131344-0153 
WESTMINSTER 
Byte  Shop  of 
1714)694-9131 
COLORADO 
BOULDER 
ByleShoool 
(303)444-8550 
DENVER 
Byte  Shoo  ol 
1303)399-8995 
Computer  Hut 
(Prune  Radix) 
(303)  573-4895 
Miti  Mmi 
Computer  Co 
ENGLEWOOO 
Mill  Mmi 


(313)576-0900 

MINNESOTA 

MANKATO 

North  Kalo  Supply 

1507)625-5475 

MINNEAPOLIS 

Computer  Depot 

(612)927-5601 

MOOREHEAD 

PS  Inc 

(2161 233-6662 
MISSOURI 
PARKVILLE 
Computer 


MONTANA 

BILLINGS 

Big  Sky  Byte  Shop 

(406)252-2299 


(817)  335-7196 
HOUSTON 
Computercralt.  tec 
(713)  977-0664 
Compuienex 
(713)526-6934 
Electronic 
Specialty  Co 
(713)665-0477 
LUBBOCK 
Computer  Marl  ol 
West  Texas 
(8061  765-7134 
RlCHAROSON 
The  Micro  Store 
(214)  231-1096 
UTAH 

SALT  LAKE  CITY 
Byte  Shop  of 
(601(355-1041 
Data  World 
(801)943-0033 
VIRGINIA 
ALEXANDRIA 
Thu  Computer 
Hardware  Slore. 
Incorporated 
(703)548-8065 
SPRINGFIELD 
The  Computer 
Workshop  Of  North 
Virginia.  Inc 
(703)321-9047 
VIRGINIA  BEACH 
Home  Computer 
Confer.  Inc 
18041340-1977 


Applications 

Research 

(01)  373-4634 

SALFORD 

MANCHESTER 

Computer  Design 

Systems 

FRANCE 

PARIS 

Computer  Bouiigue 
310-095-047 
Euro  Computer 
Shoo  Pans 

GERMANY 

HOLSTEIN 

Digilromc 

Compuleiayatems 

4103 

73-93/4103  66-69 

MUNICH 

Oalamog  KG 

(089)  460-4993 

HOLLAND 

Romca 

Tdox  50463 

HONG  KONG 

CAUSEWAY  BAY 

Tetlec 

5-783-669 

JAPAN 

TOKYO 

Nncn  Tormina! 
Computer 
Tokyo  170 


SWEDEN 
BROMMA 
Mentor.  AB 
SWITZERLAND 

ZURICH 
Comicro  AG 
(01)  242-2603 


VENEZUELA 

CARACAS 
E DC  MEGA.  C A 
33-79-90 
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Can  you  upgrade  to  16-bits 
on  a tight  budget? 


Of  course! 


Let  me  introduce  you  to  the  16-bit 
world  of  Alpha  Micro.  Consider  all  the 
advantages  of  upgrading  your  present 
8*bit  system  with  the  first  fully  integrated 
concept  of  hardware  and  software.  A 
concept  that  provides  all  the  features  of 
a 16-bit  minicomputer,  yet  retains  all  the 
flexibility,  peripheral  options,  and  low 
cost  of  S-100  bus  systems. 

Now  you  can  have  much  of  the  sophis- 
tication that  was  previously  restricted  to 
only  the  mini’s . . . Multi-User,  Multi-Tasking, 
Time-Sharing,  Memory  Management, 
Disk-F\\e  Management,  and  yes,  Periph- 
eral Independence. 

Come  on,  Join  Alpha  Micros  16 -bit 
world . . .You  can  do  it  on  an  8 -bit  budget. 
Five  subsystems  let  you  expand  your  8-bit 


system  capability  as  your  needs,  and  your 
budget,  allow: 

AM-100 16-bit  CPU.Two board  S-100 
bus  compatible  microprocessor  set,  com- 
plete with  software  — a year  and  a half 
field  proven  reliability. 

AM-200  Floppy  Disk  Controller. 
S-100  bus  compatible  supports  PerSci 
277  and  Wangco  87  disk  drives. 

AM-300  Six  Port  Serial  I/O.  S-100 
bus  compatible  provides  six  fully  pro- 
grammable RS-232  ports. 

AM-400  Hard  Disk  Subsystem.  S-100 
bus  compatible  interface  and  CALCOMP 
Trident  series  drives  (25, 50, 80, 200  and 
300  megabyte  configurations). 

AM-500  Hard  Disk  Subsystem.  S-100 
bus  compatible  formatter- controller  and 


CDC  Hawk  10  megabyte  hard  disk  drive. 

All  Alpha  Micro  systems  are  fully  soft- 
ware supported  including  the  new  com- 
pletely integrated,  minicomputer  class 
accounting  system  which  consists  of  sev- 
eral hundred  programs. 

For  more  information  see  your  local 
Alpha  Micro  dealer  or  write  or  call. 


alpha 
k micro 

17881  Sky  Park  North 
Irvine.  California  92714 
(714)  957- 1404 
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SOFTWARE 


NORTH  STAR 
user’s  GROUP 
LIBRARY' 

Hw  t&UG  library  is  the  largest  collection  of 
user  written  software  available  anywhere. 
Currently  there  are  19  disks  carrying  over  300- 
programs  containing  a wide  range  of 
applications.  These  are  now  available  for 
public  distribution  and  run  pn  North  Star  Disk 
Systems, 

Special 

Introductory 

Offer 

S22o00  a $27  45 

value 

Listed  below  is  the  North  Star  Library  Disc  II, 
the  special  includes  this  disk  and  a complete 
description  of  all  the  programs  in  the  library. 
Each  disk  in  the  library  is  sold  seperately  for 
$14. 95,.  The  program  descriptions  can  be 
purchased  seperately  Cor  $12.95. 


NSUGil  Programs: 


Tolly 

Disesn 

S inpiii  itt  n 

WtcJadd 

Reverse 

Sortof il 

Horse 

Filefix 

D-mande 

Mult 

Girl ins 

BE ilter 

Tlphbook 

Lunlen 

Wrdguess 

Lander 

Meil+ 

Blkjck 

Filelook 

Loqkfile 

Tstdisas 

Girl 

Mailleble 

Hiorythm 

Kexio 

Listf ile 

prcgCile 

Wrdf ile 

Interest 

ziplook 

Cube 

Disasm2 

5inw 

Add 

Stddov 

Elcalc 

Phone 

ft  list  of  the  entire  library  contents  can  be 
obtained  for  an  additional  $2.0D 
please  allow  3 weeks  for  delivery. 

Only  available  through  ft. H.S.  Marketing  in 
co-operation  with  the  North  star  users  Group, 

WRITE  OR  CALL: 


R.H.S. 

Marketing 

2233  EL  CAMINO  REAL 
PALO  ALTO,  CA  94306 
(415)  321-6639 

Master  Charge  and  BankAmer icard  accepted 
* THE  NORTH  STAR  USER'S  GROUP  IS  NOT  AFFILIATED 
WITH  NORTH  STAft  COHRJT^RS,  INCORPORATED, 

OF  BERKELEY , CALIFORNIA 
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Dec  6 Sacramento  TRS-80  User's 
Group  meets  on  the  1st  Wednes- 
day of  each  month  from  7-10  PM. 
For  location  and  other  informa- 
tion call  Sal  Alestra  at  (916) 
927-0237  or  write  437  Berthoud 
St,  Sacramento,  GA  95838. 

Dec  6 The  Valley  Computer  Ciub 
will  meet  at  7 P.M,  at  the  Harvard 
School  located  at  3700  Goldwater 
Canyon,  Studio  City,  CA. 

Dec  6 Great  Gulf  Coast  Computer 
Club  G2C3  in  Mobile,  Alabama, 
meets  the  first  Wednesday  of 
every  odd  month.  For  time  and 
location  of  the  meeting  call  (205) 
478-1777. 

Dec  7 Bay  Area  Microprocessors 
Users  Group  (BAMUG)  will  meet 
in  the  Hayward  ROC  Center, 
26316  Hesperian  Blvd.,  Hayward, 
CA  at  7:30  P.M.  For  further  details 
write  BAMUG,  1211  Santa  Clara 
Avenue,  Alameda,  CA  94501. 


Dec  9 The  Permian  Basin  Compu- 
ter Group  — Odessa  Chapter 
meets  at  1 P.M.  in  the  Electronic 
Technology  Bldg.,  Room  203  on 
the  Odessa  College  campus.  For 
details  contact  John  Rabenaldt, 
Box  3912,  Odessa,  TX  79760,  (915) 
332-9151. 

Dec  10  North  Orange  County  Com- 
puter Club  will  have  its  meeting 
at  Chapman  College,  Orange,  CA. 
Doors  open  at  12:00.  105  Hash- 
inger  Hall  Auditorium.  Member- 
ship Chairman,  Tracey  Lerocker, 
(714)  998-8080  evenings.  For  more 
information  write  P,Q,  Box  3603, 
Orange,  CA  92655. 

Dec  12  Okaloosa  Computer  Hobby- 
ist Club  will  meet  in  the  Commun- 
ity Room  of  the  First  Federal  Sav- 
ings & Loan  Assoc,  of  Okaloosa 
County,  158  Elgin  Pkwy  N.E.,  Ft. 
Walton  Beach,  FL  at  7 P,M.  For 
details  cal!  (904)  242-5938. 


Dec  7 Microcomputer  Users  Group 
(MCG)  will  hold  its  meeting  at  the 
University  of  Minnesota,  Elec- 
trical Eng.  Rm.  115  at  7 P.M.  The 
club  meets  every  Thursday.  For 
more  information  write  MCG, 
Dept,  of  Elec.  Eng.,  123  Church 
St,  S.E.,  Minneapolis,  MN  55455. 

Dec  7 Northwest  Computer  Soci- 
ety meets  in  the  Pacific  Science 
Center  in  Seattle,  Room  200  at 
7:30  P.M,  The  club  also  meets  on 
the  third  Thursday  of  the  month. 
For  more  details  write  NCCN, 
Box  4193,  Seattle,  WA  98055. 

Dec  8 HAUCC  will  meet  at  7:30  PM 
in  Rm  117  of  the  Science  & Re- 
search Bldg,  of  the  main  campus 
of  the  Univ.  of  Houston.  For  more 
details  write  or  call  P.O.  Box  37201, 
Houston,  TX  77036,  (713)  661-6806. 

Dec  8 Northern  New  Jersey  Ama- 
teur Computer  Club  (NNJAGC)  will 
hold  its  meeting  at  the  Fairleigh 
Dickenson  University,  on  the 
Rutherford  Campus,  Becton  Hall, 
Room  B8,  at  7 P.M.  For  details 
write  NNJACC,  593  New  York 
Ave.,  Lynd hurst,  NJ  07071. 


Dec  12  Rome  Area  Computer  En- 
thusiasts (RACE)  meets  on  the 
second  Tuesday  of  every  month 
at  Patty’s  Stagecoach  Inn  at  7:30 
P.M.  For  details  contact  Mike 
Troutman,  RD  1,  W.  Carter  Rd„ 
Rome,  NY  13440,  (315)  336-0966. 

Dec  13  Home  Computers  Users 
Group  for  Radio  Shack  TRS-80 
meets  at  7:30  PM.  For  details  write 
or  call  TRS-80  Users  Group  Infor- 
mation of  Eastern  Massachusetts, 
c/o  Miller,  61  Lake  Shore  Road, 
Natick,  MA  01760,  (617)  653-6136. 

Dec  13  Homebrew  Computer  Club 
meeting  will  begin  at  7 P.M.  in 
Menlo  Park,  CA  at  the  Stanford 
Linear  Accelerator  Center  Audi- 
torium. Contact  the  club  at  P.O. 
Box  626,  Mountain  View,  CA 
94042,  (415)  967-6754  for  details. 

Dec  13  Blackhawk  Bit  Burners  Com- 
puter Club  meets  on  the  second 
Wednesday  monthly  at  7:15  PM  in 
Rockford,  IL.  For  more  informa- 
tion contact  Frank  D.  Dougherty, 
325  Beacon  Dr.,  Beividere,  \L 
61008,  (815)  544-5206. 
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“My  Structured 
Systems  business 
software  has  paid 
for  itself  in  labor 
hours  saved  alone.” 


Mr.  Ken  Tunnah,  Colloid- A-Tron  Inc.,  Buffalo,  New  York 


Ken  Tunnah  is  one  of  many  innovators  bringing 
the  micro  revolution  to  the  small  business.  As 
a programmer,  he  knows  computers  and  their 
languages.  As  a businessman,  he  knows  business 
and  its  languages.  And  when  Mr.  Tunnah  decided 
to  micro-computerize  the  accounting  function  at 
Colloid-A-Tron,  he  turned  to  Structured  Systems 
software. 

Says  Mr.  Tunnah:  "The  program  is  designed  from 
a CPA  standpoint , for  multiple  corporations , which  we 
have.  It  is  flexible  and  gives  me  the  ability  to  change 
reporting  by  profit  centers  easily.  It  is  up  and  running 
quickly , and  it  just  keeps  on  running.  I think  it's  the  best 
business  software  available." 

The  best  software  available.  That's  what 
Structured  Systems  Group  set  out  to  create. 

Structured  Systems  offers  three  sophisticated 
accounting  systems.  Our  General  Ledger  software  is 
big  enough  for  multi-client  write-up  by  the  CPA, 
or  multi-corporate  reporting  for  the  business,  but 
small  enough  for  the  micro  budget.  The  very 
comprehensive  Accounts  Receivable  and  Accounts 
Payable  packages  will  operate  independently,  or 
they  will  coordinate  with  the  General  Ledger. 

Our  systems  record  transactions  easily  and 
correctly,  and  provide  an  audit  trail  from  source 
document  to  financial  statements.  And  they  will 
maintain  monthly  and  year-to-date  information  in 


dollars  and  in  percentages.  And  they  are  reliable. 

The  three  systems  interact  with  the  user  to  set  up 
parameters  such  as  format  and  headings,  account 
titles  and  numbering,  automatic  billing  or  reminder 
notices,  credit  limits,  sales  reports,  a check  register, 
and  much  more. 

The  software  is  designed  to  run  on  an  8080  or 
Z-80  CPU  with  48K  of  memory,  dual  disks 
with  CP/M®,  printer,  keyboard,  and  CRT.  To 
make  it  all  work  for  you,  we  have  provided  the  most 
extensive  documentation  and  support  in  the  industry. 

We  provide  the  capability  to  computerize  complex 
accounting  functions  on  relatively  inexpensive  micro- 
computer equipment.  Ken  Tunnah  has  told  us  what 
that  means:  "I've  bucked  some  trends.  I looked  around , 
and  decided  that  with  the  right  software , / could  get  a 
micro  to  outperform  a $45,000  mini.  I'm  satisfied.  It's 
simple  economics. " 

We  can  refer  you  to  a growing  number  of 
sophisticated  retailers  experienced  in  Structured 
Systems  Group  business  systems.  Or  we  can  work 
directly  with  you.  We'd  be  happy  to  provide  you 
with  more  information  on  our  product  line,  which 
includes  QSORT  (a  sort/merge  program),  CBAS1C 
(a  business  BASIC),  NAD  (a  mailing  and  addressing 
system),  and  our  General  Ledger,  Accounts 
Receivable,  and  Accounts  Payable  packages. 

•CP/M  is  a registered  trademark  of  Digital  Research 

/tructured  /y/tem/  Group 

INCORPORATED 

5208  Claremont  Avenue 

Oakland,  CA  94618 

Call  us  at  (415)  547-1567.  Or  write. 
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WE  CAN 
HELP  YOU 
LOOK  EVEN 
BETTER  . . . 


36"  wide  Designer  Series  vWCasters 


48’T  wide  Desk  with  Mint  Rack 


48”  wide  Designer  Series 


Our  desks  and  enclosures  are 
designed  to  add  beauty  and 
distinction  to  your  products. 
Reasonable  pricing  and  deli- 
very plus  good  service  add  to 
the  pleasure  ot  using  our 
equipment  with  your  product. 


Electronic  Systems 
Furniture  Company 
1215  E.  El  Segundo  Boulevard 
El  Segundo,  CA  90245 
(213)  322-4612 


Dec  14  Mid  America  Computer  Hob- 
byist meeting  will  be  at  7:00  P.M, 
at  Commercial  Federal  Savings  & 
Loan,  Bellevue  NE.  Intersection  of 
Galvin  Rd.  and  U.S.  Hwy.  73-75. 
Write  P.O.  Box  13303,  Omaha,  NE 
68113  for  further  information. 

Dec  14  North  Florida  Computer 
Society  will  meet  at  227  Edison 
Dr,,  Pensacola,  FL  32505,  For  de- 
tails write  this  address  or  cal! 
Eugene  Rhodes  at  (904)  453-3844. 

Dec  14  The  Rochester  Area  Micro- 
computer  Society  will  meet  at  the 
RIT  Campus,  Rm.  1030,  Bldg.  9 at 
7:30  P.M.  For  details  write  RAMS, 
P.O.  Box  D,  Rochester,  NY  14609. 

Dec  14  Utah  Computer  Association 
will  meet  at  Murray  High  School, 
Rm  154,  5440  $.  State  St.,  Salt 
Lake  City,  UT  at  7 P.M.  For  details 
write  or  call  Larry  or  Holly  Barney, 
1928  S.  2600  E.(  Salt  Lake  City,  UT 
84108.  (801)  485-3476. 

Dec  15  Amateur  Computer  Group 
of  New  Jersey  (ACGNJ)  meets  at 
UCTI,  1776  Raritan  Rd,,  Scotch 
Plains,  NJ  07076  at  7 P.M.  For  fur- 
ther information  write  to  the  club 
at  the  above  address. 

Dec  15  Long  Island  Computer 
Association  meets  at  7 PM  at  the 
New  York  Institute  of  Technology, 
Old  Westbury  Campus,  Route 
25A  between  Route  107  and  Glen 
Cove  Rd.,  Rm.  508.  For  more 
details  write  Long  Island  Com- 
puter Association,  36  Irene  Lane 
East,  Plainview,  NY  11803. 

Dec  16  Computer  Hobbyist  Group  of 
North  Texas  meets  at  UTA  Univers- 
ity Hal!,  Rm  108  at  1 PM  in  Arling- 
ton, TX.  For  details  contact  Neil 
Ferguson  at  P.O.  Box  1344,  Grand 
Prairie,  TX  75051,  (817)  387-0612. 

Dec  16  Philadelphia  Area  Computer 
Society  will  meet  at  2 PM  at 
LaSalle  College  Science  Bldg,  at 
the  corner  of  20th  & Olney  Ave. 
For  more  details  write  PACS,  P.O. 
Box  1954,  Philadelphia,  PA  19105. 


Dec  16  The  7C's  Committee  (Affili- 
ated with  the  Cleveland  Digital 
Group)  will  meet  at  Cleveland 
State  University  Student  Services 
Bldg.,  in  the  Klva  Room  at  2:00 
P.M.  For  more  information  write  to 
Cleveland  Digital  Group,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 

Dec  16  San  Diego  Computer  Soci- 
ety will  meet  at  the  Grossmont 
Community  College  Student  Cen- 
ter, 8800  Grossmont  College  Dr., 
El  Cajon,  CA.  Doors  open  at  12:30. 
For  details  write  P.O.  Box  9988, 
San  Diego,  CA  92109,  or  call  (714) 
565-1738. 


Dec  17  Central  Florida  Computer 
Club  will  meet  at  2010  Fosgate 
Dr,,  Winter  Park,  FL  32789  2:00 
PM.  Contact  Bill  Kerns  for  details. 

Dec  17  Cleveland  Digital  Group 
meets  at  2 P.M.  in  the  old  railroad 
station  at  Safier's  Inc.,  8700  Har- 
vard Ave.,  Cleveland,  OH  44105. 
Write  the  club  at  this  address  for 
more  information. 


Dec  19  Rhode  Island  Computer 
Hobbyists  (RICH)  meets  the  at 
the  Knight  Campus  of  Rhode 
Island  Junior  College  in  the 
Faculty  Cafeteria  at  7:30  P.M.  For 
details  contact  Emilio  lannucillo, 
RICH,  P.O.  Box  559,  Bristol,  Rl 
02809,  or  call  (401)  253-5450. 

Dec  21  Madison  Computer  Society 
will  meet  at  7:30  P.M,  at  2707 
McDivitt  Rd+,  Madison,  W / 53713. 
Mike  Shoh,  president. 

Deo  21  Sacramento  Pet  Workshop 
meets  from  7-10  P.M.  every  third 
Thursday  of  the  month.  For  more 
information  contact  David  Howe, 
(916)  445-7926. 

Dec  22  Alamo  Computer  Enthusi- 
ast meets  at  7:30  PM  in  Rm  104  at 
Chapman  Graduate  Center  at  Trin- 
ity University,  San  Antonio,  TX. 
For  details  call  (512)  53 2-2340,  or 
write  to  the  club  at  7517  Jonquill, 
San  Antonio,  TX  78233. 
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VectorGraphic 

showandtell 


Generates  character-by-character 
reversed  video,  reduced  intensity, 
block  and  line  graphics* 


1024  characters— 16  lines  x 64 
characters  and  uses  7x9  dot 
matrix  to  produce  an  extremely 
high  quality,  high  resolution 
display  image* 


VectorGraphic 
showandtell 

raphic 
tell 


An  eight  bit  parallel 
port  with  latched 
strobe  — may  be  used 
as  a keyboard  port 


Screen  refresh 
memory  designed 
to  operate  with 
4MHz  CPU  clock 
rates* 


See  for  yourself.  FREE  . 

□ Send  me  free  details  on  □ Flashwriter  video  board  I 

□ Other  S-100  boards  □ Microcomputer  kits  □ Systems  | 


Requires  only  +8Vdc  at 
1.2  Amps 


Compatible  with  S-100 
bus  microcomputers* 


Video  output  conforms  to  RS-170 
requirements  — available  as  com- 
posite video  or  separate  video 
and  sync 


Completely  assembled  and  tested  or  in  easy 
to  build  kit  form. 


Name, 


Address , 


Phone  1 L 


Gty/State/Zip . 


ZOR  G3APHC  me. 

31364  Via  Colinas,  Westlake  Village,  CA  91361,  (213)  991-2302 
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MAXIMIZE 

VOUR  MICRO! 

8080/ ZSO  System  Software 

Purchasing  a mvcrocotnpuler  system,  even  at 
today's  low  prices,  is  a significant  investment. 
And  to  utilize  that  investment  to  its  full  extent 
requires  a solid  base  in  system  software.  Don*! 
just  accept  what  comes  with  your  hardware . . * 
there’s  a better  alternative! 

OPUS/ONE:  Business-oriented,  block-struc- 
tured high-level  language.  Includes  such 
capabilities  as  extended  arithmetic  precision 
(up  to  55  digits),  multicharacter  variable 
names,  and  easy  to  use  string  operations. 
Includes  a built-in  DOS  with  random  access 
files. 

OPUS/ONE $99.00 

OPUS/TWO:  Extends  the  capabilities  of 
OPUS/ONE  with  such  features  as  error  trap* 
ping,  machine  code  and  OPUS  subroutine 
calls,  overlays,  and  more  disc  file  commands, 
OPUS/TWO  ■ . $195.00 

FORTE:  An  OPUS  run-only  system  monitor, 
perfect  for  end-user  installations.  Runs  all 
OPUS  Language  programs, 

FORTE  ......... $60.00 

S.G.S.;  (Single-user  Operating  System)  A full- 
function  DOS  which  indudes  OPUS/THREE, 
a text  editor  (TEXTED),  an  assembler 
(ASSEMBLE  and  a package  of  useful  system 
utility  programs. 

S.O.S $385.00 

TEMPOS:  The  ultimate  microcomputer 
system  software  package.  A multi -user/ multi- 
tasking DOS  which  will  handle  up  to  7 
interrupt-driven  terminals  simultaneously,  in  a 
true  time- sharing  environment.  Includes 
OPUS/THREE,  TEXTED,  ASSEMBL,  and 
many  utility  programs, 

TEMPOS $785,00 

All  packages  are  upward-compatible.  That  is, 
programs  and  data  developed  under 
OPUS/ ONE  may  be  run  at  any  higher  level,  up 
to  and  including  TEMPOS. 

Standard  device  drivers  are  available  for  many 
common  peripherals;  all  packages  include 
System  Generation  capability,  allowing  the 
user  to  interactively  add  drivers  for  any  fyO 
device,  including  disc  drives. 

Like  to  know  more?  Circle  the  inquiry  number 
below  or  contact  your  dealer  for  your  free 
copy  of  our  system  software  brochure!  For 
complete  information,  order  your  user's 
manual  now,  and  we'll  apply  the  price  toward 
purchase  of  the  software.  Please  add  $1.50  per 
manual  (set)  for  shipping/handling  within  the 
US.  (Master  Charge  and  VISA  accepted). 


OPUS  User's  Manual $12,50 

S.O.S,  Set  (vnc,  OPUS  Manual) $20,00 


TEMPOS  Set  (incl,  OPUS  Manual). . $20.00 
Dealer  & G.E.M.  inquiries  invited, 
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Dec  22  Washington  Amateur  Com- 
puter Society  will  meet  at  the 
Catholic  University  of  America, 
St.  Johns  Hall,  located  at 
Michigan  and  Harewood  Aves.  in 
Washington,  D.C.  Contact  Bill 
Stewart  at  (202)  722-0210  for  club 
details  between  the  hours  of  10 
A.M.  and  12  P.M. 

Dec  24  Birmingham  Microproces- 
sor Group  will  meet  at  Southcen- 
tral Bel!  Company  headquarters 
bldg,  at  2 P.M.  For  further  details 
write  or  call  Jim  Anderson,  2931 
Balmoral  Rd.,  Birmingham,  AL 
35223;  (205)  897-9630. 

Dec  24  Summit  City  Computer  Club 
will  meet  at  the  McMillen  Library 
on  the  Indiana  Institute  of  Tech- 
nology Campus  in  Ft.  Wayne,  IN. 
For  details  write  the  club  at  P.O. 
Box  5096,  Ft.  Wayne,  IN  46805. 

Dec  26  Computer  Amateurs  of  So. 
Jersey  will  holds  its  meeting  at 
the  National  Park  Municipal  Bldg., 
7 So.  Grove  Ave.,  National  Park,  NJ 
at  7:30  P.M.  For  details  call  (609) 
541-1010,  or  (609)  541-8296. 

Dec  26  Sacramento  Microcomputer 
Users  Group,  (SMUG),  7:30-9:30 
P.M.  at  SMUD  Training  Bldg.,  on 
59  St.  Write  Richard  Lerseth,  P.O. 
Box  161513  or  call  (916)  381-0335 
after  5:00  P.M, 

Dec  26  Okaloosa  Computer  Hobby- 
ist Club  will  meet  in  the  Santa 
Rosa  Rm,  in  the  Santa  Rosa  Mall, 
Mary  Esther,  FL  at  7 P.M.  For 
details  call  (904)  242-5938. 


and  details  contact  Ken  Hoggatt, 
9195  SW  El  rose  Ct.,  Tigard,  OR 
97223,  (503)  639-5505  or  (503) 
644-0161,  Ext.  6136. 

Dec  26  Southern  California  Users 
of  RT-1 1 (SCURT)  will  meet  at  9:30 
AM  at  USC’s  Annenberg  School 
of  Communications.  For  details 
call  Mark  Bartelt,  (213)  795-6811, 
ext.  2663;  or  Ray  Rittenhouse, 
(213)  640-1830,  ext.  225. 

Dec  27  Ventura  County  Computer 
Society  will  meet  at  Camarillo 
Public  Library,  3100  Ponderosa 
Dr.,  Port  Hueneme,  CA  93041  at 
7:30  P.M.  For  more  information 
write:  VCCS,  P.O.  Box  525,  Port 
Hueneme,  CA  93041. 

Dec  27  Diablo  Professional  Users 
Group  (DPUG)  will  meet  at  Diablo 
Valley  College  Library,  near  the 
Willow  Pass  exit  of  Fwy.  680, 
from  8-10  PM.  For  details  write  or 
call  Bob  Hendrickson,  Elec- 
tronics Dept.,  DVC,  Pleasant  Hill, 
CA  94523;  (415)  687-8373. 

Dec  27  Boston  Computer  Society 
will  meet  at  the  Commonwealth 
School,  151  Commonwealth  Ave., 
Boston  at  7 P.M.  The  school  is 
located  on  the  corner  of  Dart- 
mouth St.  in  Boston’s  Back  Bay. 
For  information  write  or  call  the 
society  at  17  Chestnut  St., 
Boston,  MA  02108,  (617)  227-1399. 

Dec  27  The  National  Capitol  Chap- 
ter of  the  Tandy  Computer  Users 
Group  meets  on  the  last  Wednes- 
day of  each  month.  For  details 
contact  Rod  Wright,  8205  Chivalry 
Rd.,  An  nan  dale,  VA  22003,  (703) 
560-5854. 


Dec  26  The  Digital  Group  Group 
meets  the  last  Tuesday  of  each 
month  in  the  meeting  room  of 
Consumer  Systems  at  2107  Swift 
Rd.,  Oak  Brook,  IL  at  7:30  PM.  For 
more  information  write  the  group 
c/o  William  L.  Colsher,  4328  Nut- 
meg Ln.,  Apt.  Ill,  Lisle,  IL  60532. 

Dec  26  The  Apple  Portland  Program 
Library  Exchange  (APPLE)  meets 
on  the  last  Tuesday  of  each 
month  at  7:30  PM.  For  Ideation 


Dec  28  Space  Coast  Microcompu- 
ter Club  will  meet  at  7:30  PM  at 
the  Merritt  Island  Library,  Merritt 
Is.,  FL.  Contact  Glynn  Mills  at  R3, 
Box  904,  Merritt  Is.,  FL  32952. 

Dec  28  Small  Computer  Engineer- 
ing Association  of  Minnesota 
(SCEAM)  will  meet  at  the  Resource 
Access  Center,  3010  Fourth  Ave. 
So.,  Minneapolis,  MN  55408  at  7 
P.M.  For  more  information  write  to 
this  address  or  call  (612)  824-6406. 
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By  Jack  Emmerichs 

Milwaukee,  Wisconsin 

The  small  business  establishment  looking  for  micro- 
computer sized  business  systems  today  does  not  face 
either  a buyer's  or  a seller’s  market.  Rather,  one  finds  a 
developing  market  where  the  status  of  both  buyer  and 
seller  seem  to  change  constantly. 

A buyer’s  market  exists  when  the  sellers  know  the 
potential  buyer’s  needs  and  provide  such  a wealth  of 
products  to  choose  from  that  competition  between  ven- 
dors keeps  the  prices  down  and  the  choices  up.  A 
seller’s  market  exists  when  the  buyers  know  what  they 
want  and  only  one  vendor  can  provide  them  with  it. 

The  current  microcomputer  business  system  market 
can  best  be  characterized  by  a group  of  potential  users 
who  are  just  beginning  to  realize  that  they  can  be  buyers 
but  often  don’t  know  what  they  can  or  should  get.  It  is 
also  characterized  by  a group  of  potential  vendors  who 
are  trying  to  provide  usable  systems  as  soon  as  pos- 
sible with  as  little  investment  as  possible  and  which  are 
to  run  on  a rapidly  changing  selection  of  equipment  that 
is  becoming  less  and  less  standardized.  This  month’s 
column  is  therefore  directed  towards  giving  the  buyers 
in  this  market  some  guidelines  to  look  for  when  ventur- 
ing into  the  open  marketplace. 

The  most  important  thing  to  do  when  looking  for  a 
business  system  is  to  make  sure  you  know  what  it  is  you 
need.  The  following  major  functions  are  usually  con- 
sidered when  evaluating  business  system  needs. 

The  General  Ledger  function  keeps  track  of  a com- 
pany’s books.  This  function  usually  produces  financial 
statements,  profit  and  loss  statements,  and  some  sort 
of  transaction  journal  for  each  account.  It  may  also  keep 
track  of  outstanding  checks  or  perform  other  financial 
duties.  The  General  Ledger  is  usually  the  central  func- 
tion of  a business  system  and  is  a good  place  to  start  if 
you  only  need  a little  help.  Just  about  anyone  who  keeps 
books  can  make  use  of  it. 

The  Inventory  Control  function  keeps  track  of  an  in- 
ventory of  goods.  This  function  usually  maintains  a file 
containing  current  stock  status  and  produces  reports 
on  stock  reordering,  item  profitability,  stock  value,  and 
cost  of  replacement.  It  may  also  provide  a point  of  sale 
capability  so  that  stock  status  is  adjusted  as  sales  or 
deliveries  are  made  throughout  the  day. 

The  Personnel  or  Payroll  function  keeps  track  of 
employees'  amount  paid  and  hours  worked  records.  It 
usually  can  calculate  and  print  paychecks  and  provide 
941,  940  and  other  federal,  state,  and  perhaps  local 
government  reports.  It  may  also  provide  cost  of  labor  or 
other  employee  history  or  analysis  reports. 

The  Accounts  Receivable  function  keeps  track  of  re- 
ceivable items,  usually  by  invoice  and  customer.  It  pro- 
vides billing  reports,  a customer  history,  projected  in- 
come reports,  past  due  reports  and  any  other  informa- 
tion needed  to  control  the  payment  of  your  invoices.  It 
may  also  provide  customer  profitability  reports  and 
other  functions  which  provide  information  on  where 
your  best  or  worst  business  is  being  done. 
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Administrative  Systems,  Incorporated 
(A.SJJ.  producer  of  the  MEDICAL/ DENTAL 
ACCOUNTS  RECEIVABLE/ BILLING  software 
package  for  8080/ Z80  based  microcom- 
puters, is  looking  for  distributors  in  some 
areas  A fixed  license  fee  .allows  you  to 
modify  and  distribute  this  software  to  end- 
users  as  many  times  as  you  wish.  If  you 
have  experience  with  microcomputers,  or 
have  been  working  with  the  medical /dental 
market,  you  may  be  qualified  to  distribute 
this  sophisticated  software  package.  For 
complete  details,  contact  us  . , , while 
there’s  still  time. 
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From  EMM  — the  industry’s  largest  supplier 
of  4K  static  RAMs  — a 21 14  with  a year  and 
a half  of  delivery  behind  it.  Not  a new  part. 
Just  a new  pin-out  of  a proven  part.  IK  x 4 
organization.  5V  only.  Standard  18-pin  DIP. 

It  draws  only  300  mw,  has  all  the  speed  you 
need  for  microprocessor  applications. 

Emm  semi? inc. 

A division  of  Electronic  Memories  & Magnetics  Corporation 
3083  North  2Bth  Avenue,  Phoenix,  Arizona  85017  (602)263-0202 
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Why 

Pay  More? 

Why  pay  for  more  printer  than  you  need?  Our 
series  40  printers  offer  more  features  for  less 
bucks  than  any  other  commercial  quality  printer 
on  the  market  today,  A complete  stand-alone  40 
column  impact  dot  matrix  printer  with  a 64 
character  ASCII  set.  Includes  power  supply, 
casework  and  interface  electronics.  Single 
quantity  price  for  the  parallel  ASCII  interface 
model  is  $425,  Serial  RS232/current  loop 
interface  models  start  at  $575.  OEM  discounts 
available. 

For  more  infor- 
mation write  to: 

MPI  2099  West 
2200  South,  Salt 
Lake  City,  Utah 
84119  or  call  (801) 

973-6053. 

Am  pi 


The  Accounts  Payable  function  keeps  track  of  pay- 
able items,  usually  by  invoice  and  by  vendor.  It  ages  in- 
voices until  payment  is  due,  controls  the  writing  of 
checks  and  provides  reports  on  future  cash  require- 
ments, vendor  history  and  overdue  bills. 

In  addition  to  these  major  functions  there  are  other 
areas  of  business  management  that  a small  business 
system  can  help  with  but  is  less  often  called  upon  to  do 
so.  These  include  such  items  as  Budgeting,  Forecast- 
ing, and  Fixed  Asset  Controls,  and  a host  of  functions 
related  to  specific  businesses  such  as  manufacturing, 
health  care,  timekeeping,  and  so  on. 


The  current  microcomputer  business 
system  market. . .is  characterized  by 
potential  users  who  don’t  know  what 
they  can  or  should  get . . . also  by 
potential  vendors  who  are  trying  to 
provide  usable  systems  ...  to  run  on 
equipment  that  is  less  standardized. 


In  addition  to  the  different  functions  that  are  available, 
there  are  different  levels  of  complexity  which  each  func- 
tion may  support.  At  the  simple  end  of  things  are  the  re- 
quirements of  a single  establishment  at  a single  location 
such  as  a small  retail  store.  Things  can  be  more  compli- 
cated for  an  establishment  with  multiple  divisions  where 
reports  are  desired  for  each  division  as  well  as  for  the  en- 
tire establishment.  Finally,  things  can  get  truly  intricate 
when  the  business  requires  job  accounting  or  cost  ac- 
counting so  that  all  costs  for  personnel,  materials,  and 
overhead  can  be  accounted  for  by  specific  jobs  or  pro- 
jects as  well  as  all  the  normal  accounting  requirements. 

While  perusing  this  impressive  array  of  management 
assistance,  you  should  be  aware  of  several  things  that 
you  probably  do  not  want.  The  following  considerations 
should  be  kept  in  mind  when  defining  your  needs. 

You  do  not  need  a system  that  creates  more  work 
than  you  have  to  do  now,  especially  if  it  does  not  provide 
significant  improvements  in  your  ability  to  manage  your 
business.  You  should  not  expect  to  eliminate  ail  of  your 
work,  but  look  out  for  systems  that  require  /arge 
amounts  of  information  regularly  that  you  will  not  make 
use  of.  For  instance,  if  you  need  a cash  disbursements 
journal  along  with  the  Genera/  Ledger  function,  can  it  be 
provided  with  the  General  Ledger  itself,  or  must  you 
also  maintain  acompiete  Accounts  Payable  function  to 
provide  this  one  report? 

You  do  not  need  a system  that  is  hard  to  use  and  is 
more  frustrating  to  handle  than  doing  the  work  manuaify. 
The  system  should  check  for  user  errors  whenever  pos- 
sible and  allow  for  easy  corrections.  As  you  use  the  sys- 
tem, it  should  be  easy  to  understand  and,  in  the  lan- 
guage of  system  designers,  it  should  be  friendly. 

You  do  not  need  a system  the  initial  cost  of  which  is 
more  than  you  can  reasonably  justify.  This  has  tradition- 
ally been  the  major  reason  that  small  business  has  had 
no  access  to  computerized  business  systems.  As  the 
performance  of  microcomputers  continues  to  develop, 
however,  the  cost  of  such  systems  will  become  accept- 
able to  more  and  more  users.  Costs  can  be  justified  on 
the  basis  of  increased  accuracy,  decreased  processing 
time,  and  increased  independence  from  outside  con- 
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sultants  such  as  accountants  or  computer  utilities.  Just 
make  sure  you  don’t  get  in  over  your  head. 

Finally  and  most  important,  you  do  not  need  a system 
that  requires  you  to  change  the  way  you  do  business. 
Computerized  business  systems  are  tools  which  can 
help  you  more  effectively  manage  your  business.  The 
fool  should  be  chosen  to  fit  the  job.  The  job  should  not 
have  to  be  distorted  to  fit  the  tool. 

Now  that  we  have  considered  the  type  of  help  that  we 
need  and  have  a firm  grip  on  the  types  of  problems  that 
we  want  to  avoid,  it  is  time  to  go  shopping.  Let’s  assume 
for  the  sake  of  an  example  that  we  would  tike  to  start  off 
with  the  General  Ledger,  Payroll,  and  Accounts  Receiv- 
able. For  this  example  we  are  selling  a service  rather 
than  merchandise  so  there  is  no  need  yet  for  Accounts 
Payable  or  Inventory  Control.  What  little  we  have  to  do 
for  these  functions  we  will  continue  to  do  by  hand. 

There  are  several  places  to  look  for  the  systems  we 
need.  Most  of  the  microcomputer  magazines  carry 
advertisements  for  such  items.  Such  advertisements 
can  help  one  decide  which  systems  should  be  evaluated 
in  detail. 

Frequently,  however,  the  best  place  to  go  to  actually  pur- 
chase a system  is  to  a local  computer  store.  Such  a store 
usually  exists  by  serving  the  local  business  community. 
Therefore,  continuing  service  will  usually  be  much  better 
here  than  from  a mail  order  deal.  Besides,  the  store  can 
usually  get  you  any  item  advertised  in  the  better  maga- 
zines. More  important  is  the  fact  that  you  can  often  com- 
pare systems  and  get  the  opinion  of  the  people  that 
have  to  support  the  items  that  they  sell.  To  coin  a 
bumper  sticker,  “Support  Your  Local  Computer  Store." 

In  the  process  of  evaluating  a specific  business  sys- 
tem, there  are  several  points  that  you  should  cover.  The 
following  items  are  some  of  the  most  important  things 
to  bring  up  when  considering  a business  system. 

Does  it  do  what  you  want  it  to  do?  In  our  example  the 
three  functions  that  we  have  identified  as  our  require- 
ments should  be  available.  Furthermore,  we  should  not 
be  required  to  purchase  more  than  we  need. 

Can  it  be  expanded  in  the  future?  It  is  quite  possible 
that  we  will  tire  of  processing  part  of  our  business  on  a 
computer  and  part  of  it  by  hand.  Can  the  remaining  func- 
tions be  added  later  at  a reasonable  cost?  Will  our  cur- 
rent system  have  to  undergo  any  major  changes  when 
other  functions  are  added? 

Can  we  see  a demonstration  of  the  system  now?  Do 
not  buy  something  that  does  not  yet  exist.  There  are  a 
lot  of  systems  that  “almost”  work.  Beware  of  them!  An 
exception  to  this  is  a function  under  development  that 
you  do  not  need  now  anyway.  If  the  inventory  function 
will  not  be  needed  until  next  year  and  it  is  scheduled  to 
be  completed  at  the  end  of  this  year,  that  may  be  accept- 
able. Know  who  you  are  dealing  with  under  such  condi- 
tions because  such  completion  schedules  often  slip  a 
bit  and  in  some  cases  have  been  dropped  altogether.  A 
reputable  vendor's  system  should  not  be  ignored,  how- 
ever, simply  because  it  is  not  all  finished  yet.  In  fact,  a 
well  maintained  system  is  never  completely  done  be- 
cause the  people  working  on  it  are  constantly  improving 
and  expanding  it. 

Can  we  talk  to  someone  who  is  currently  using  the 
system?  A few  words  from  a satisfied  customer  are  far 
more  meaningful  than  all  the  promises  of  a dealer.  This 
is  in  no  way  degrading  to  the  dealer  because  if  it  is  the 
type  of  establishment  that  you  want  to  do  business 
with,  they  will  have  no  trouble  identifying  satisfied 
customers  for  you. 

What  type  of  equipment  does  it  run  on?  Beware  of 
systems  that  only  run  on  some  obscure  type  of  equip- 
ment. While  there  is  no  universal  standard  of  equipment 
in  the  microprocessor  world,  there  are  a few  items  that 


IF  OUR  QUIET  MOTHER,* 
WAS  JUST  TOO  MUCH  FOR  YOU, 
TRY  OUR  LITTLE  MOTHER,* 

ON  FOR  SIZE 

LITTLE  MOTHER TK  9 SLOT  MOTHERBOARD 

* PASSIVE  TERMINATION  FOR  ALL  LINES 

* ONLY  8.5"  LONG 

* KLUGE  AREA  WITH  REGULATED  VOLTAGES 
AVAILABLE 


DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNTS  AVAILABLE 
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Boards  ED®  Something ' 

If  your  system  needs  to  know 
what  time  it  is,  our  CL240G  is 
the  board  for  you.  The  present 
time  in  hours,  minutes,  and  sec- 
onds is  always  available  for  input, 
and  is  continuously  updated  by 
the  highly  accurate  60  Hz  power 
line  frequency.  Need  periodic  in- 
terrups?  The  CL240G  can  do 

that,  too,  at  any  of  6 rates.  Reference  manual  with  BASIC  and 
assembly  language  software  examples  included. 


CL24G0  Real  Time  Clock 
$98  /Kit  $135/ Assembled 


If  your  system  needs  on/off  con- 
trol of  lights,  motors,  appli- 
ances, etc.,  our  PC32G0  System 
components  are  for  you.  Con- 
trol boards  allow  one  1/0  port  to 
control  32  (PC3232)  or  16 
(PC3216)  external  Power  Con- 
trol Units,  such  as  the  PC3202 
which  controls  120  VAC  loads  to 
400  Watts,  Optically  isolated,  low 
voltage,  current-limited  control 
lines  are  standard  in  this  growing 
product  line. 

P.O.  Box  516 
La  Canada,  CA  91011 
(213)  790-7957 


Power  Control  System 


F1C3232  $ 299/Kit  $360/ Asm 

PC3216  S189/KU  $24Q/Assm 

PC3203  £39  50/Kii  $ 52/Assm 


(formerly  comptek) 
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Floppy  Storage 

for  Standard  8 " and  Mini  5%  " 


The  library  case  provides  an  ideal 

storage  unit  for  standard  and  mini  floppy  discs.  Both 
sizes  available  in  your  choice  of  beige,  blue  and  black 
{please  specify  color) , 

Free  with  purchase  of  10  "Scotch” 

brand  diskettes  (offer  expires  January  31,  1979) . 


STOCK 

NO. 

DESCRIPTION 

UNIT  PRICE 
1-5  6-19  20  + 

KS-10 

Kas-ette/10 

4.50 

4.00 

3.65 

KM-1Q 

Mini  Kas*ette/1G 

4.25 

3,85 

3.45 

KS-10L 

Pkg.  of  5 ea.  Spline 
and  Side  Panel  Labels 

.75 

.70 

,65 

KM-10L 

Standard  8"  Scotch  Brand™  Diskette 

stock  no. 

price  each 

740-0 K 

IBM  Compatible 

$45.00 

740-32K 

Shugart  32  sector 

48.00 

Scotch  Brand™  Diskette 

744-0 

Soft  Sector 

44.00 

744-10 

10  Sector 

44.00 

744-16 

16  Sector 

44.00 

□ Send  the  following  items  □ Send  information  only  to: 
Name  

Street  

City 


State . 


Quantity 

Catalog  # 

Color 

Unit  Price 

Total 

Send  check  or  MasterCharge: 
n MasterCharae  □ VISA 

TOTAL 

6%  Tax4 

Card  No. 

Amt,  Enel 

Exp.  Date 
Signature 


'Calif.  R&s.  add  6%  sales  lax 


AX  {required} 

18350  BLACKHAWK  ST, , NORTHRIDGE,  CA  91326 
PHONE:  (213)  368-5891 


have  broad  enough  support  to  insure  their  continued  ex- 
istence, Furthermore,  the  broader  the  support  for  your 
equipment,  the  more  likely  you  will  be  to  find  additional 
programs  that  will  run  on  it. 

What  other  programs  or  systems  are  available  for  the 
equipment  involved?  There  may  be  items  that  you  have 
not  thought  about  yet  that  are  worth  considering.  Word 
processing  is  a good  example  and  may  have  some  influ- 
ence on  the  type  of  printer  that  you  will  want  to  have.  It 
is  a good  idea  to  look  at  the  equipment  and  systems 
available  with  an  eye  to  the  future. 

Who  wrote  the  system?  Be  very  wary  of  systems  that 
have  been  turned  out  by  a hobbyist-turned-system-de- 
signer.  Even  with  the  best  of  intentions,  the  first  efforts 
of  such  people  are  things  to  avoid.  Problems  also  arise 
from  business  specialists  who  are  just  learning  com- 
puter techniques  or  from  computer  experts  who  are  just 
learning  business  requirements.  The  best  bet  is  to  find  a 
system  that  has  been  designed  by  a computer  profes- 
sional who  is  familiar  with  business  needs.  While  such 
people  are  still  fairly  rare  in  the  microcomputer  world, 
there  are  some  and  their  number  is  increasing. 

How  will  the  system  be  supported?  Find  out  if  custom 
changes  can  be  made  to  the  system,  if  an  error  is  found 
in  the  way  the  system  works,  who  will  fix  it,  how  soon 
and  will  it  be  fixed  for  free?  Check  into  the  service  sup- 
port for  the  equipment.  These  are  areas  where  the  local 
store  will  be  able  to  offer  you  more  assistance  than  any- 
one at  a distant  location. 

Is  the  system  well  documented?  Are  there  step  by 
step  instructions  on  how  to  use  the  system  and  how  to 
handle  errors  that  are  sure  to  be  detected.  If  the  system 
is  not  set  up  for  you,  is  there  adequate  documentation 
on  how  you  are  to  do  it?  Will  there  be  a training  cost  for 
the  operator?  How  much  support  in  getting  the  system 
running  will  you  get? 

Before  you  decide  to  purchase  a computerized  business 
system  you  should  be  satisfied  about  the  answers  to  all 
of  the  above  questions  and  any  other  questions  that  you 
find  significant.  As  you  look  at  the  number  of  considera- 
tions that  we  have  talked  about,  you  may  feel  that  there  is 
not  likely  to  be  anyone  who  can  provide  all  of  this  for  you. 
Be  persistant.  You  have  the  right  to  have  the  system  you 
need.  In  the  next  few  years  several  current  projects  will 
appear  on  the  market  and  the  selection  will  improve. 

Today  there  are  some  systems  available  that  adhere 
to  the  standards  that  we  have  been  discussing.  Osborne 
and  Associates  of  Berkeley,  California  has  a fairly  com- 
plex Payroll  system  that  will  handle  cost  accounting, 
although  it  is  not  very  generalized.  Alpha  Microsystems 
of  Irvine,  California  has  a very  complete  business 
system  for  their  equipment  that  has  been  based  on  a 
proven  system  from  the  microcomputer  field.  It  requires 
rather  a large  investment  in  equipment,  however,  and 
needs  a resident  programmer  to  set  it  up.  Advanced 
Technology  Associates  of  Milwaukee,  Wisconsin  has  a 
General  Ledger  system  and  a Personnel/Payroll  system 
that  have  been  modeled  on  large  corporate  systems  but 
are  designed  specifically  for  the  small  to  medium  size 
business.  The  problem  here  is  that  the  rest  of  the  func- 
tions are  still  in  development. 

No  single  system  will  prove  useful  for  all  possible 
users  and  no  user  will  be  able  to  use  any  and  all  of  the 
available  systems.  It  is  the  buyer’s  responsibility  to  set 
his  or  her  sights  on  the  proper  system  and  then  look  for 
it.  It  is  the  seller’s  responsibility  (along  with  those  devel- 
oping the  systems)  to  provide  a selection  of  adaptable, 
well  documented,  easy  to  use  systems.  If  you  are  a 
buyer,  you  should  know  the  rules  of  the  game  before  you 
enter  the  marketplace.  If  you  do,  you  will  find  the  hunt 
for  the  proper  system  to  be  a rewarding  one.n 
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By  Merl  Miller 


Few  things  in  the  world  of  computers  inspire  as  much 
thought  and  controversy  as  artificial  intelligence.  For 
those  ot  you  who  have  written  to  me  in  the  past  few 
months,  thank  you.  I hope  to  respond  to  everyone’s  com- 
ments and  queries  either  in  this  column  or  in  person, 
somehow.  If  your  comments  are  thought  provoking  I 
will,  at  least,  mention  your  name.  But,  please  write.  I’d 
like  to  see  this  column  become  an  open  forum  on  artifi- 
cial intelligence. 

Meanwhile,  I think  the  three  most  thought  provoking 
letters  I’ve  received  to  date  came  from  David  Morris, 
Ron  Magazzu  and  Nathaniel  Cunningwell.  Mr.  Morris’  in- 
terest is  mechanical  and  computer  linkage.  He  has  pro- 
posed a simple  model  of  a robot-controlled  car. 

Mr.  Magazzu  is  a working  psychologist  interested  in 
behavioral  aspects  of  both  human  beings  and  artificial 
beings. 

Mr.  Cunningwell’s  primary  interest  is  learning.  If  you 
would  like  to  correspond  with  any  of  these  men,  please 
write  in  care  of  my  office.  I will  certainly  forward  your 
letters. 

About  the  only  Al  researchers  I haven’t  stirred  up  are 
the  pattern  recognition  people;  so  I will  try  to  do  that  this 
month.  It  opens  wide  to  a lot  of  controversy.  After  all,  it 
isn’t  very  hard  to  use  a scanning  device  to  show  a com- 
puter a picture  and  get  it  to  guess  what  the  picture  is.  The 
difficult  part  is  getting  the  computer  to  be  accurate. 


Basic  3 times 

Announcing 

Iha  OoeiV.M  A U 9 


Announcing 
the  Basic-M 
modification 
to  Basic-E 
utilizing  the 
Ultra-Fast 


California  roa.dcnt.  add  6*.  aalae  tax 
Prtca  InciudM  thipping  to  any  potat  In 
U.S  and  aockats  for  all  le  a. 


This  interface  enables  any 
S-100  buss  microcomputer  to 
communicate  with  the  new  AMD  9511 
APU.  It  can  perform  a Floating  Point 
Multiply  in  84  /xS  vs.  3000  /xS  in  soft- 
ware. Trigonometric  and  exponential 
functions  are  also  performed  (41  in  all). 


KH  without  APU  $155.00 
Kit  with  APU  $375.00 


Add  $15.00  for  assembly 

Add  $25.00  for  BasloM  on  CP/M  floppy  disk 


Mem  tech  Co. 

4891  Clairemont  Mesa  Blvd.,  Dept.  B,  San  Diego,  CA  92117 
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COMPUTERWARE 

WE  ARE  THE 

6800  SPECIALISTS 

with  the  most  complete  selection 
of 

6800  hardware  and  software 


• FROM  GAMES  AND  TUTORIALS  TO 
COMPREHENSIVE  BUSINESS  SYSTEMS 

• FROM  WIRE-WRAP  BOARDS  TO 
2 MEG  DISK  SYSTEMS 

• HOME  OF  RANDOM  ACCESS 
DISK  FILE  BASIC 


SEE  US  IN  ACTION  AT  THE  WEST  COAST  COMPUTER  FAlRE  or  WRITE  FOR  INFORMATION 

COMPUTERWARE 

(714)  436-3512 

830  First  Street 
Encinitas,  California  92024 
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CATCH-A'PULSE  II 

^ LOGIC  PROBE 

(f(%> 


ID  Nsec  SPEED  AT 
4 to  15V  LEVELS 
ONLY 


$44.95 


Compatible  with  OTL,  TTL, 
CMOS.  MOS.  and  Micrflprocas- 
snrs  using  a 4 to  15V  power 
supply  Thresholds  automatically 
L programmed.  Automatic  resetting 
memory.  No  adjustment  required 
Visual  indication  of  logic  levels,  using 
LEDs  to  show  high,  low.  bad  level  or 
open  circuit  logic  and  pulses.  Highly 
sophisticated,  shirt- pocket  portable 
Iprotettive  tip  cap  and  removable 
JSk  coil  cord]-  Eliminates  need  lor  heavy 
pSSo  test  equipment.  A definite  savings 
in  &ime  and  money  tor  engineer 
m and  technician. 


,w 

ELECTRONICS 

AYR  ELECTRONICS 
Sox  19299 

San  Diego  CA  92119 
(714)  447-1770 


* Multi- family 

* Open  circuit  detection 

* 10  Nsec  pulse  response 

* High  input  impedance 
• Pulse  stretching 

* Replaceable  tip  £ cord 

SPECIAL  PAK  II  $51.95 
Includes  a sundard  coiled  cord,  culled  curd 
with  micro  hooks,  adaplur  lor  usinf  CATC  II- 
A-PULSE  on  lop  if  families  whose  power 
supply  is  15V  to  25V,  Shipping  add  $2  00 per 
probe, 

A Logical  Solution  to 
your  Digital  Logic 

Problems! 


’"ISM — 

TM 1 

S®  f 

n 

m 

^ Upp*r 

OpMbtyil 
f kwlpng  Input 

J 

f 

Thruhcid  Dealer 

7a 

Ml 

Vf/y/i 

m 

■A  signal  above  the  upper  threshold  will  cause  the  HI  LED  to  lur n on. 

* A signal  between  upper  and  lower  threshold  will  cause  belli  LEDs  to  Hum  oit. 
■A  signal  below  the  lower  threshold  will  cause  lbs  LO  LED  to  turn  on. 
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NEW  SOFTWARE  FOR 
YOUR  COMPUTALKER[ 


SOFTWARE  PACKAGE  il 
available  now 


CTEDIT 

CSEDIT 

CTEST 

PLAYDATA 

MEM  VOICE 

KEYPLAY 

PIANO 


A new  parameter  editor 
Editor  for  CSR1  Input 
CT-1  Hardware  diagnostic 
To  hear  the  data  files 
A vocal  memory  dumper 
Subr,  to  play  letters /dig  its 
A simple  musical  keyboard 


8080  Assembly  Language 
###  Sources  included  *** 

CPIV1  8",  North  Star,  IVlicropolis, 
Tarbell,  CUTS,  MITS  ACR, 
paper  tape 


on  any  of  the  above  media  $30,00 
calif,  res,  add  6%  sales  tax 


COMPUTALKER  CONSULTANTS 


1730  21st  Street,  A A 
Santa  Monica,  C A 90404 
(213)  392-5230 


The  problems  with  pattern  recognition  start  to  occur 
when  you  ask  the  computer  to  recognize  versions  of  the 
same  thing.  There  is  no  way  to  put  all  possible  types  of 
patterns  into  the  computer’s  memory.  Somehow,  you 
must  teach  it  to  make  decisions,  if  you  remember  our 
dissertation  on  the  Hopkin’s  Beast  (September)  you’ll 
have  some  understanding  of  the  pattern  recognition 
problem.  The  Beast  could  recognize  a wall  plug  if  it  were 
optimally  placed  and  fit  a specific  set  of  criteria,  if  there 
was  any  change  in  this  criteria  the  plug  was  ignored.  For 
pattern  recognition  to  work  in  a variety  of  situations,  the 
machine  must  be  able  to  relate  a sample  to  some  class 
of  patterns  with  similar,  but  not  necessarily  identical, 
characteristics. 


“This  is  not  a sheep,  not  a 
horse  and  not  a chicken.  Therefore, 
if  must  be  a turkey.”  When, 
in  fact  it  might  be  an  elephant. 
Who  knows?!!  It  has  big  grey  ears 
and  says  “Gobble,  gobble,  gobble.” 


This  leads  us  to  the  concept  of  '‘best  fit”.  Given  the 
premise  that  no  two  things  are  exactly  alike,  groups  of 
stored  rating  profiles  can  be  stored  in  the  machine. 
Recognition  items  can  then  be  compared  to  the  stored 
information  on  a “best  fit”  basis.  For  instance,  let’s 
assume  we  teach  the  computer  to  recognize  a circle, 
rectangle  and  a triangle.  Circles  are  easy  because, 
regardless  of  size,  the  shape  is  exactly  the  same,  A rec- 
tangle is  a little  more  difficult  because  it  can  have  vary- 
ing side  lengths.  Triangles,  of  course,  are  the  hardest 
due  to  great  differences  in  shape  (angle  and  side 
measures).  Once  we’ve  taught  the  computer  this  iiftJe 
trick  it  can  easily  sort  any  patterns  it’s  shown  into 
circles,  rectangles  or  triangles. 

Let’s  take  this  concept  a step  further  and  talk  about  a 
very  practical  application  of  pattern  recognition  — marl 
sorting.  The  postal  service  processes  millions  of  pieces 
of  mail  each  day.  In  many  locations  an  optical  scanner  is 
used  to  read  the  zip  code  on  each  piece  and  sort  the 
mail  accordingly.  Typewritten  images,  for  the  most  part, 
are  easily  recognized  and  go  right  through  the  system. 
The  system  begins  to  bog  down  when  it  tries  to  read 
handwritten  images.  For  instance,  this  number2^27*Jis 
“27274”.  There  is  a high  probability  that  it  would  be  re- 
jected and  put  into  the  hand  sort  basket. 

You  can  teach  the  computer  to  recognize  numbers  by 
showing  it  numbers.  Hold  a “2”  up  to  the  scanner  and 
tell  the  computer,  “This  is  a ‘two’;  remember  it.”  Further- 
more, you  could  tell  it,  "If 1 2 * appears  in  the  first  and  sec- 
ond places  of  a zip  code,  send  the  letter  to  the  state  of 
Virginia.”  Now,  what  happens  if  someone  writes  a “2” 
that  looks  like  a "7”?  The  computer  sends  the  letter  to 
Texas.  Oh,  well 

The  problem  is  the  computer  is  working  with  “best 
fit”  because  too  much  memory  is  required  to  store  all 
the  possible  “exact  fits”.  Hence,  the  reason  for  pattern 
recognition,  rather  than  pattern  duplication. 
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Now  that  you  have  at  least  a vague  idea  of  what  pat- 
tern recognition  is,  we  can  turn  our  attention  to  how  it 
works.  Basically,  there  are  three  phases  the  computer 
goes  through  to  recognize  a pattern:  data  acquisition, 
pattern  analysis  and  pattern  classification. 

Data  acquisition  is  the  process  of  converting  the  pic- 
ture into  a digital  representation.  This  can  be  done  by  a 
variety  of  means  but,  for  our  purposes,  let’s  assume  it  is 
done  by  an  optical  scanner.  It  can,  of  course,  be  done  by 
any  device  that  can  convert  a signal  from  an  audio  or 
video  form  into  a digital  form. 

Next,  the  data  has  to  be  analyzed.  The  general  idea  be- 
hind this  process  is  for  the  machine  to  learn  all  it  can 
about  the  data.  It  must  determine  the  different  events  or 
pattern  classes  that  might  exist  in  the  data  and,  once 
done,  organize  the  data  into  some  efficient  manner.  It 
must  do  such  things  as  feature  selection,  extraction  and 
cluster  analysis. 

The  machine  is  ready  to  classify  what  it  has  learned. 
In  this  phase  of  operation  it  will  put  data  samples  into  a 
known  class.  This  is  the  most  difficult  part  of  the  pro- 
cess; much  of  what  the  machine  does  is  dependent  on 
how  well  designed  the  recognition  logic  is. 

One  of  the  major  problems  with  the  classification  pro- 
cess is  that  it  works  with  what  is  not,  rather  than  what  is. 
The  program  simply  eliminates  things  until  there  is  only 
one  thing  left  and  then. . .ah  ha!  This  is  much  like  saying, 
“This  is  not  a sheep,  not  a horse  and  not  a chicken.  There- 
fore, it  must  be  a turkey.”  When,  in  fact,  it  might  be  an 
elephant.  (Who  knows?!!  It  has  big  grey  ears  and  says, 
“Gobble,  gobble,  gobble.”  Some  people  may  still  classify 
it  as  a turkey;  hopefully,  most  machines  won’t.) 

In  order  for  any  pattern  recognition  program  to  work 
there  must  be  a lot  of  interaction  between  the  various 
processes.  This  can  best  be  effected  by  looking  at  the 
three  elements  that  most  influence  the  pattern  recogni- 
tion problem:  the  amount  of  data,  computer  technology 
and  the  human  being. 

The  human  element  is,  by  far,  the  most  crucial.  Pat- 
tern recognition  has  to  relate  to  the  user  or  it  is  mean- 
ingless. Therefore,  any  methodology  developed  for  data 
acquisition,  data  analysis  and  pattern  classification 
must  suit  human  requirements.  This  means  there  must 
be  an  acceptable  human  to  machine  interface.  At  each 
stage  of  the  problem,  acquired  data  and  computational 
results  must  be  matched  to  the  people  involved. 

The  machine  must  also  be  capable  of  handling  massive 
amounts  of  data.  It  has  been  estimated  that  a computer 
would  need  a storage  capacity  of  90  million  bits  just  to 
run  a handwriting  analysis  program.  What  this  means  is 
that  even  with  the  recent  advances  in  LSI  technology, 
much  of  the  collected  data  for  any  given  problem  can 
never  be  analyzed.  This  means  that  it  has  to  be  sorted 
and  synthesized  in  some  manner.  One  way  of  solving 
this  problem  is  to  carefully  integrate  the  data  acquisi- 
tion and  data  analysis  program  in  some  type  of  inter- 
active manner.  And  that’s  one  of  the  problems  we’ll 
cover  in  the  next  few  months. 

Pattern  recognition  is  a complex  field  requiring  a firm 
grounding  in  both  computer  science  and  mathematics. 
It  is,  however,  vitally  important  to  artificial  intelligence 
research.  Before  a machine  can  make  rational  decisions 
about  its  environment  it  must  be  able  to  recognize  its 
environment^ 


The  author  can  be  reached  to  by  writing  or  calling 
Merl  Miller,  dilithium  Press,  30  N.W.  23rd  Place,  Port- 
land, OR  97210,  (503)  243-1158. 
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Get  the  Works,  j 
1 FREE.  4 

“The  Complete 
Bugworks? 

From  simple 
solderless 
breadboards 
to  complete 
design  stations, 
we  have  the  products,  in- 
struments and  educational 
materials  (like  the  famous 
Bugbook®  Volumes)  that  let  you 
understand  and  design  virtually 
any  circuit  system.  “The  Com- 
plete Bugworks”  will  show  you 
the  least  expensive,  most  direct 
route  to  mastering  the  world  of 
electronics.  Send  for  your  free 
copy  today. 

E&L  INSTRUMENTS 

— 1 I Min  61^Frf«  Street.  Derby.  Conn  06418 


(203)  735-8774  Telex  No  96  3536 


Please  shoot  me  “The  Works.” 
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■up  - mr  wwr  my  wp-  m 


CIRCLE  INQUIRY  NO.  23 


'Engineering  SYSTEMS  YOU  CAN  BUILD  ON 


MEK  6800  D2 KIT  $229.95,  FULLY  ASSEMBLED  $279.95 

20  I/O  lines.  IK  monitor.  256  bytes  of  user  RAM.  serial  I/O.  keyboard 
display,  cassette  interface.  Fully  assembled  model  offered  with  extras: 
keyboard  display  case.  CPU  board  stand  and  sockets  for  all  I.C.s. 

KEYBOARD  DISPLAY  CASE  FOR  REV  B BOARDS $12.50 

CPU  BOARD  STAND $ 4.50 

16  KX8  DYNAMIC  RAM  MMS68104  $389.95 

Completely  assembled,  requires  minor  modifications  on  D2  kit.  allow 
6-8  weeks  for  delivery,  (not  pictured) 

D2  CARD  CAGE:  5 SLOTS:  KIT  S69.95,  ASSEMBLED  $84.95 

D2  CARD  CAGE:  11  SLOTS:  KIT  $137.50,  ASSEMBLED  $157.50 

Sturdy  aluminum  supports  with  molded  plastic  card  guides.  Exorcisor 
compatible,  comes  with  mother  board,  sockets. 

HEP  EDUCATOR  II  KIT  $143.95 

512  byte  monitor.  256  bytes  of  RAM  (128  more  than  offered  elsewhere), 
parallel  I/O.  cassette  interface,  edge  connector,  fully  expandable. 
Designed  for  the  do-it-yourselfer,  comes  with  complete  instructions. 

HEP  POWER  SUPPLY  KIT $23.95 

Suitable  for  use  with  EDUCATOR  II  or  MEK  6800  D2.  5 volts  at  1 amp. 

— COMING  SOON  — 8K  STATIC  RAM  KIT  D2  UPGRADE  KIT  — 
D2  UPGRADE  KIT  — Power  on  reset,  dynamic  memory  interface. 
Mikbug*  •Minibug*  conversion,  terminal  interface. 

' Trademark  of  Motorola 
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TRS-80  PET 
APPLE  II 
CHESS  AND  BRIDGE 

MICROCHESS  is  the  culmination  of  two  years  of  chessplaying 
program  development  by  Peter  Jennings  author  of  the  famous  IK 
byte  chess  program  for  the  KIM-1  MICROCHESS  2 0 for  8K  PETs 
and  16K  APPLEs.  in  6502  machine  language.  offers8  levelsof  play  to 
suit  everyone  from  the  beginner  just  learning  chess  to  the  serious 
player  It  examines  positions  as  many  as  6 moves  ahead,  and 
includes  a chess  clock  tor  tournament  play  MICROCHESS  1.5  for 
4K  TRS-80s.  m Z-80  machine  language,  offers  3 levels  of  play  (both 
Level  I and  Level  II  versions  are  included  and  can  be  loaded  on  any 
TRS-80  .without  TBUG)  MICROCHESS  checks  every  move  for 
legality  and  displays  the  current  position  on  a graphic  chessboard 
You  can  play  White  or  Black,  set  up  and  play  from  special  board 
positions,  or  even  watch  the  computer  play  against  itself  Available 

now  at  a special  introductory  price  of  only $19.95 

BRIDGE  CHALLENGER  by  George  Duisman  for  8K  PETs.  16K  Level 
II  TRS-80s.  and  16K  APPLEs  You  and  the  dummy  play  four  person 
Contract  Bridge  against  the  computer  The  program  will  deal  hands 
at  random  or  according  to  your  criterion  for  high  card  points  You 
can  review  tricks,  swap  sides  or  replay  hands  when  the  cards  are 
known  No  longer  do  you  need  four  people  to  play'  $14.95 

ORDERS:  Check,  money  order  or  VISA  Mastercharge 
accepted,  programs  and  cassettes  guaranteed  If  you  have 
questions,  please  call  us  at  617  783-0694.  If  you  know 
what  you  want  and  have  your  VISA  MC  card  ready,  you  can 
DIAL  TOLL  FREE  1-800-325-6400.  24  hours.  7 days. 

I In  Missouri,  dial  1-800-342-6600.)  Or  you  can  mail  your  order 
to  the  address  below.  For  your  free  catalog,  send  a letter  giving 
your  APPLE  II.  PET  or  TRS-80  serial  number,  memory  size 
and  your  most  wanted  software  product 

Personal  Software™ 

P.O.  Box  136-H11,  Cambridge.  MA02138 
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INTERFACE  AGE  Magazine  has  a great  1979 
in  store  for  you.  Don’t  lost  out  on  this  great 
opportunity  to  SAVE  — renew  your  subscrip- 
tion NOW.  After  January  1,  1979  new  sub- 
scription and  renewal  rates  will  be: 

UNITED  STATES 

1 Year  $18.00 

2 Years  $30.00 

CANADA/MEXICO 

1 Year  $20.00 

2 Years  $34.00 

FOREIGN 

1 Year  (Surface)  $28.00 
1 Year  (Air  Mail)  $50.00 

NO  new  subscriptions  or  renewals  postmarked  after 
January  1,  1979  will  be  accepted  at  'll  FIR  prices. 


CUP  AND  STRIP 


Model  CAS-130 


$1 98 


CUTS  AWG  30  WIRE 
TO  DESIRED  LENGTH 


STRIPS  1”0F  INSULATION 


MINIMUM  BILLING  $25.00 
ADD  SHIPPING  CHARGE  $2.00 
NEW  YORK  STATE  RESIDENTS 
ADD  APPLICABLE  TAX 


Ifc)  OK  MACHINE  & TOOL  CORPORATION 

5^3455  Conner  St.,  Bronx,  N.Y.  10475  • (212)994-6600  • TELEX  125091 
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professional  quality  you  can  count  on! 

proudly  announces 


SUPER-SORT® 

The  ultimate  in  high  performance 
sort/merge 

Specifications 

□ High  Performance  Tournament/Heapsort  Algorithm 

□ Multiple  Input  Files  Read  in  Parallel  for  True  Merge 
Operation.  Up  to  32  Sort  and  32  Merge  Input  Files  Handled, 

□ Dynamically  Invokable  User  Exit  Routines 

□ Record  Selection  via  SELECT/EXCLUDE  Statements 

□ Handles  Fixed  and  Variable  Length  Records 

□ Handles  Fixed  and  Variable  Length  Fields 

□ Handles  up  to  32  Sort  Keys  with  Intermixed  Sequence 
Indicators,  Data  Types  and  Alternate  Collating  Sequences 

□ Handles  Multi-Volume  Diskette  Files 

□ Compatible  with  CP/M*  and  any  Derivative  Including 
ADOS,  IMDOS,  CDOS,  etc, 

□ 8080/8085/Z-80  Compatible 

□ Specialized  Optimizationsfor  Floppy  Disk  Environment 

□ Keyword  Command  Input  for  Easy  Operator  Entry 

□ Benchmarked  at  Over  560  Records  per  Minute! 

□ invokable  as  a Subroutine  from  FORTRAN,  COBOL 
and  Assembler 

□ Furnished  in  Relocatable  and  Executable  Form  for 
Easy  Load-Address  Definition 

□ Optional  TACSORT  Operation 

□ Data  Types  Include  ASCII,  EBCDIC,  Binary,  BCD 
(COBOL  Packed  Decimal),  etc. 

□ Supports  CP/M-compatib!e  Diskette  Files  under 
BASIC,  FORTRAN,  COBOL  and  Assembler, 

Price  $250**  includes  manual  and  single  densitydiskette. 
Manual  only  $15  refundable  with  purchase. 


WORD-MASTER® 

The  last  word  in  text  editing 

Specifications 

□ Compatible  with  any  "Dumb"  CRT  Possessing  Ad- 
dressable  Cursor  and  Backspace  (Includes  Hazeltine  - 
All  Models,  SOROC,  Lear  Siegler,  IMSAI-VIOC,  ADDS 
Regent,  Rehive,  etc.) 

□ Bi-Directional  Word  Tab,  Line  Tab,  Screen  Tab 

□ Bi-Directional  Word  Delete,  Line  Delete  and  Character 
Delete 

□ Quad-Directional  Cursor  Movements 

□ Mid-Line  Insert  and  Delete 

□ Automatic  RAM/Dsskette  Buffering  With  No  User 
Intervention 

□ Nested  Command  Looping  with  Conditional  Execution 

□ Global  String  Search,  Global  String  Replace 

□ Scratch-Pad  Buffer  for  Text  Movement,  Global 
Replication,  and  String  Command  Storage 

□Multiple  Input  File  Merging  with  User-Controlled 
Insertions  for  Easy  Document  Assembly 

□ Multiple  Output  File  Control  by  Section  Under  User 
Control 

□ Compatible  with  CP/M  and  Mo§t  of  its  Derivatives 
Including  CDOS,  IMDOS,  etc. 

□ Use  TEX*  for  Print  Formatting  Functions 

Price  $150**  includes  manual  and  single  density  diskette. 

Manual  only  $9.00  refundable  with  purchase. 

'CP/M  and  TEX  are  trademarks  of  Digital  Research. 

“ Prices  and  Specifications  subject  to  change  without  notice. 

© 1976,  MicroPro  International  Corporation,  All  rights  reserved- 


Dealer  Inquiries  Invited:  Call  (Northern  California)  (707)  544-2865,  (415)  398-7062,  (209)  445-0511,  (408)  279-8980,  (916)  485- 
7619  (Southern  California)  (213)  224-1619,  (714)  634-2908.  Outside  California  Call  Collect  (707)  544-2865.  Principal  offices 
located  at  5810  Commerce  Blvd.,  Rohnert  Park,  CA  94928 

1 9a  BaSaEH!llMiEE3  * 


THE  FLOPPY  DISK  JUKEBOX 

Suppose  you’ve  bought  a floppy  disk  drive  with,  say 
12.8  megabits  per  floppy.  That  gives  you  quite  a bit  of 
program  and  data  power.  Now  let's  assume  that  you 
have  some  project  that  requires  extensive  file  space, 
adding  up  to  12.9  megabits.  So  much  for  your  single 
floppy.  You  will  have  to  go  out  and  buy  another  disk 
drive  or  hand  toad  and  unload  two  disks  on  the  single 
drive  you  already  have.  The  hand  loading  will  mean  you 
don’t  have  to  put  out  the  cash  for  the  second  drive,  but  it 
would  be  quite  cumbersome  if  the  program  expects 
more  than  a few  disk  changes.  Buying  the  second  drive 
will  easily  solve  the  problem  (providing  you  can  afford  it) 
until,  of  course,  you  write  another  program  that  requires 
37.5  megabits. 

Suppose,  however,  that  you  stick  with  the  one  drive. 
Can  the  problem  be  solved  without  the  hand  loading  and 
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unloading?  The  solution  is  to  automate  the  loading  and 
unloading.  Why  do  by  hand  what  can  easily  be  done  by  a 
few  gears,  pulleys,  solenoids  and  some  digital  control? 

The  diagrams  accompanying  this  article  show  one 
possible  setup.  It  is  not  much  more  than  a modification 
of  the  jukebox,  record-changing  concept.  But  think  of 
the  potential.  With  just  one  floppy  drive  and  an  auto- 
mated disk  selector,  your  micro  could  have  on-line  ac- 
cess to,  say,  51.2  megabytes  of  memory  (with  32  flop- 
pies in  the  stack).  Imagine  what  you  could  do  with  the 
entire  Encyclopedia  Brittannica  as  part  of  your  com- 
puter memory. 

Granted,  you  will  not  get  the  same  fast  access  time  as 
having  a disk  drive  for  each  floppy.  But  who  could  afford 
that?  And  who  wouldn’t  sacrifice  a little  access  time  for 
mass  memory  on  such  a grand  scale? 


Figure  1 shows  an  assembled  version,  but  the  ‘ex- 
ploded’ view  of  Figure  2 depicts  more  of  the  detail  of  the 
hardware.  A is  the  disk  drive  unit  that  receives  the  flop- 
py disks  from  the  disk  selector.  B is  the  disk  stack 
which  holds  eight  disks  (in  this  particular  setup),  one  of 
which  (D)  has  been  removed  to  show  how  they  rest  on 
slotted  shelves  in  the  stack. 

On  one  side  of  the  stack  is  a binary  coding  strip  (J) 
which  is  used  by  the  controlling  processor  to  determine 
exactly  when  the  requested  disk  is  opposite  the  selector 
shaft  (H).  Also  on  the  side  of  the  disk  stack  is  a geared 
rack  (C)  which,  when  the  stack  is  properly  placed  in  the 
rest  of  the  unit,  engages  the  gears  at  F. 

It  is  these  gears,  under  program  control,  which  move 
the  stack  up  and  down  to  properly  place  the  requested 
disk.  At  the  front  of  the  disk  selection  unit  is  a solenoid 
actuated  arm  (E)  which  is  used  to  open  and  close  the  ac- 
cess door  on  the  front  of  the  disk  drive  (A).  The  selector 
shaft  (H)  has  a ‘grabber’  at  the  inside  end  (1)  which  is  used 
to  grasp  the  disks  during  insertion  and  removal. 

Look  at  a typical  disk  selection  operation  to  get  a bet- 
ter idea  of  how  it  would  work. 
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16K  RAM 

STATIC  KIT  $350 


10  SLOT  TABLE  TOP 
MICROCOMPUTERS 
TT-8080  KIT  $440 

SYSTEM  W/16K  & I/O 
TT-8080  S KIT  $1050 

10-SLOT  MAIN  FRAME 
TT-10  KIT  $325 


CARD  CAGE  & 
MOTHER  BOARD 
ECT-10Q  KIT  $100 
CCMB-1Q  KIT  $75 
WITH  CONNECTORS 
& GUIDES 

ECT-100-F  KIT  $200 
CCMB-10-F  KIT  $125 


DEALER  INQUIRIES  IN VI  TED 


CPU'S,  MEMORY 
MOTHER  BOARDS 
PROTOTYPING  BOARDS 
EXTENDER  CARDS 
POWER  SUPPLIES 
SHIPPING  EXTRA 


ELECTRONIC  CONTROL  TECHNOLOGY 


FACTORY  ADDRESS  MAILING  ADDRESS 


763  Ramsey  Avenue  P.O.  Box  6 

Hillside,  NJ  07205  Union,  NJ  07083 

(201)  686  8080 


CIRCLE  INQUIRY  NO.  24 


A brigade  of  Til  Lightning  Arresters  is  at  your  service  to  protect  all 
types  of  Electronic  and  Electric  equipment  from  damage  by  lightning 
or  electrical  surge.  Protect  your  motors,  transformers  and  switch- 
gear  as  well  as  control  circuits,  computers,  and  communications 
facilities.  They  ail  need  Til  protection.  So,  Til  has  designed  more 
than  75  different  packages  to  match  each  protection  application 
requirement.  In  the  battle  against  equipment  damage,  put  Til  on 
vour  front  lines. 

Worldwide  Patents: 

1,121,300;  1,120,361;  1,455,343; 

3,261,625;  763,560;  3,333,153; 

4P  ^ ^ « , . 3,340,431;  788,066;792,356; 

than  1 5 years  and  5,000,000  Gas  Tubes  in  service.  3,535,779;  3,522,570;  3,791.711. 


For  complete  details 
and  free  literature 
describing  our  full  line  of 
Powerlrne  Protectors, 
please  write; 


WiMwDusm/£&  //va 

TEL  £ OOMMUNtCA  TiONS  DMS/ON 


/QO  NORTH  STRONG  AVENUE. 
l/NDENHUHSZ NY ///5E  USA, 

TELEPHONE i5?6J 842-5000  TEtEX.  L4463I  More 
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Figure  3 gives  a series  of  simplified  cutaway  draw- 
ings. The  disk  drive  is  to  the  right,  and  the  selector  shaft 
is  pointing  out  of  the  left  side.  In  Figure  3a,  the  disk 
stack  (the  vertical  rectangle  in  the  center  of  the  drawing) 
has  been  positioned  so  that  disk  number  3 (counting 
from  0 from  the  bottom)  is  ready  to  be  inserted  into  the 
disk  drive. 

In  Figure  3b,  two  things  have  happened;  the  door  to 
the  disk  drive  has  been  opened  by  the  door-opening 
solenoid,  and  the  selector  shaft  has  moved  towards  the 
disk  and  grabbed  onto  it.  in  the  next  drawing  (3c)  the 
selector  arm  has  pushed  the  disk  completely  into  the 
disk  drive.  The  final  drawing  (Figure  3d)  shows  the  selec- 
tor shaft  completely  withdrawn  into  a wait  position  and 
the  disk  drive  door  shut.  The  computer  can  now  read  or 


write  onto  floppy  disk  number  3.  To  change  to  a differ- 
ent disk  the  procedure  is  reversed  to  remove  the  one 
already  in  the  drive,  and  the  newly  requested  disk  is 
loaded.  The  essence  of  simplicity. 

Undoubtedly,  the  disk  selection  device  could  be 
manufactured  for  about  the  cost  of  one  of  the  smaller 
floppy  drives  ($400  - $600)  and  possibly  less.  The  stacks 
could  easily  be  made  of  lightweight  plastic.  It  could 
even  be  made  modular  so  that  several  stacks  could  fit 
together,  one  on  top  of  the  other,  and  all  served  by  the 
same  selector.  The  motors,  solenoids,  and  such  could 
be  stock  items;  no  accurately  machined  parts  would  be 
required.  The  whole  thing  could  easily  be  driven  by  a few 
I/O  ports  and  some  simple  software.  There  should  be  lit- 
tle difficulty  in  adapting  it  to  the  several  brands  of  disk 
drives  currently  available. □ 
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TRS-80  X,  INTERFACE 


T Buss  with  T Print  curd,  Vector  prototype  card t two  optional  con - TRS-80  print  module . 

nectorsr  and  optional  T Cry  crystal  oscillator. 


T BUSS  — a high-quality  low  cost  six  slot  mother  board  that 
plugs  directly  into  the  TRS-80  computer  and  enables  the  user  to 
simultaneously  interface  to  a wide  variety  of  peripherals  and  ac- 
cessories, The  type  of  peripheral  interfaced  to  is  determined  by 
an  additional  board  (standard  size  Radio  Shack  or  Vector  44  pin} 
that  plugs  into  one  of  the  six  buss  connectors.  Each  T Buss 
comes  complete  with  connecting  cable,  PC  board,  and  one 
connector  with  edge  guides. 

T CON  — Each  T Buss  is  supplied  with  one  soldered  on  Elco 
connector.  Up  to  five  additional  connectors  are  available  for 
those  who  wish  to  add  more  interface  cards.  All  connectors  pur- 
chased separately  must  be  soldered  on  the  T Buss  by  the  end 
user, 

T BUSS  (A)  — a standard  T Buss  with  the  five  optional  con- 
nectors factory  soldered  and  tested. 

T CRY  — an  optional  on-board,  fully  buffered,  2 MHz  crystal 
oscillator  that  can  be  used  for  timing  and  control. 

T POW  — an  optional  power  supply  that  has  been  designed 
to  power  the  T Buss  when  the  Radio  Shack  power  supply  is  not 
sufficient.  It  produces  3 ampheres  at  +5  volts  and  500  MA  at 
+ 12  volts.  In  general  T Pow  is  needed  when  the  T Mem  card  is 
used  with  Level  1 BASIC,  when  four  or  more  cards  are  used  with 
Level  I BASIC,  and  when  any  card  is  used  with  Level  11  BASIC 
that  cannot  draw  power  from  the  interfacing  device. 

T PRINT  — parallel  printer  interface  card  that  plugs  into  the  T 
Buss  (pictured  above  left)  and  provides  line  printing  capabilities 
for  the  TRS-80  computer.  All  line  print  commands  in  Level  ll 


BASIC  can  be  used  and  assembly  language  will  drive  a printer 
with  Level  I BASIC.  It  may  be  configured  for  memory  mapped 
or  conventional  I/O  and  with  the  selection  of  the  proper  cable 
the  T Print  card  makes  the  TRS-80  pi  ug-to-plug  compatible  with 
many  popular  printers, 

T PRINT  CABLE  — a cable  that  connects  the  T Print  card  to 
the  TRS-80  and  the  respective  line  printer.  The 
Centronics/Axiom  version  makes  the  TRS-80  plug- to -plug 
compatible  with  printers  that  require  a 36  pin  connector.  The 
Centronics  779,  PI  and  the  Axiom  EX-801  are  several  examples 
of  printers  that  can  be  driven  with  this  hardware.  The  Telpar 
version  is  identical  to  the  above  cable  with  the  exception  of  the 
connector,  which  makes  the  PS-48C  printer  compatible  to  the 
TRS-80,  In  both  cases  power  is  taken  from  the  printer  power 
supply  (the  T Pow  is  not  needed). 

TRS-80  PM  (Print  Module)  — a dedicated  self-contained,  line 
printer  interface  (pictured  above  right)  that  basically  offers  the 
same  features  as  the  T Buss,  T Print,  T Print  Cable  combination. 
Designed  for  those  people  who  don't  need  the  flexibility  of  the  T 
Buss  or  the  expense  of  the  Radio  Shack  Expansion  Interface. 
Simply  plugs  into  the  TRS-80  and  respective  printer.  No  other 
hardware  is  needed  to  interface  to  the  Centronics  PI,  779, 
Axiom  EX-801  or  Telpar  PS-48C  printers. 

FUTURE  PRODUCTS  — memory,  four  port  parallel  I/O, 
two  channel  A to  D and  D to  A,  real  time  clock,  serial  interface, 
IEEE,  EPROM,  music  and  sound  effects  are  some  of  the  many 
plug- in -boards  soon  to  be  available  for  the  T Buss, 


NAME  _ 
ADDRESS 
CITY 


Bootstrap  Enterprises,  Inc, 
100  North  Central  Expressway 
Richardson,  Texas  75080 
(214)  238-9262 


. STATE . 


.ZIP 


□ CHECK  EMC.  □ VISA  □ MASTER  CHARGE 
CARD# B 


Product 

Price 

TBuss 

$49.95 

T Buss  (A} 

*$89.95 

T Con 

$ 9.95 

TPow 

$79.95 

TCry 

$14.95 

T Print 

$79.95 

T Print  Cable 

529.95 

(Centronics/ Axiom} 

T Print  Cable 

$29,95 

(Telpar] 

TRS-80  PM 

*$99.95 

(Centronics/  Ajogiti) 

TRS-BO  PM 

* $99.95 

{Telpar} 

T exas  residents  add  5%  sales  ti 

Quantity 


Total  PHce 


Total 


* As  an  introductory  offer  the  price  of  the  T Buss  (A)  and  either  version  of  the  TRS-80  PM  has  bee  n lowered  to  $69.95and  $ 79,95  respectively. 
All  orders  received  through  November  31,  1978  will  be  accepted  at  these  prices. 
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John  Dilks  did  it  again.  His  PCC78 
Computer  Show  in  Philadelphia  was 
a smashing  success  — in  contrast 
to  many  recent  shows  which  have 
been  sparsely  attended  and  inade- 
quately organized,  I estimated  that 
12,000  visitors  attended  the  show. 

After  IMSAI!s  absence  from  many 
recent  shows  1 was  pleased  to  see 
them  exhibiting  again  at  PCC,  Their 
VDP  systems  look  good,  but  have 
taken  a long  time  becoming  real.  I 
was  disappointed  to  see  that  Apple 
Computer  Corporation  never  made  it 
to  the  show,  nor  did  any  of  the  pre- 
microcomputer manufacturers  who 
are  now  trying  to  get  into  microcom- 
puters. Apple  missed  PCG,  accord- 
ing to  Gene  Carter,  because  they 
were  understaffed  and  overcommit- 
ted.  I expect  the  pre-microcomputer 
manufacturers  (such  as  DEC)  still  do 
not  understand  this  new  market. 

There  were  no  startling  new  exhi- 
bits at  PCC  78;  rather,  there  appeared 
to  be  a gradual  improvement  in  the 
overall  quality  of  systems  — hard- 
ware and  software  combined.  Soon 
they  may  be  adequate. 

The  most  interesting  aspect  of 
PCC  78  was  the  large  attendance,  it 
proves  that  there  is  still  a large  audi- 
ence for  these  shows,  but  the  audi- 
ence is  very  discriminating.  They  go 
to  the  well-known,  well-run  shows, 
ignoring  the  many  others.  In  the 
future  I believe  that  Jim  Warren’s 
West  Coast  Computer  Faire  and 
John  Dilk’s  PCC  shows  will  definitely 
continue  to  succeed  and  draw 
crowds.  One  or  two  other  shows 
each  year  may  make  it,  but  for  the 
rest,  good-bye.  They  are  not  needed 
and  will  not  be  missed. 

PASCAL  has  had  a lot  of  publicity 
recently.  PASCAL  is  a programming 
language  that  has  been  around  al- 
most as  long  as  BASIC,  I think  a lit- 
tle perspective  is  needed  in  the 
“PASCAL  versus  BASIC”  argument 
which  is  now  likely  to  rage. 

Is  PASCAL  a more  efficient  pro- 
gramming language  than  BASIC? 
Definitely  yes. 

Is  this  difference  relevant  to  you, 
the  BASIC  programmer.  Def  initely  no, 

PASCAL  has  been  knocking 
around  universities  for  years.  From 
time  to  time,  like  the  seven  year 
locust,  PASCAL  reappears  champ- 
ioned by  some  new  Don  Quixote. 
Then  it  fades  away,  as  it  surely  will 
this  time.  It  is  amazing  how  every- 
one has  said  nasty  things  about 
BASIC  for  years  but  used  it,  while 
they  have  praised  the  virtues  of  PAS- 
CAL and  ignored  it.  PASCAL  does 
nothing  that  you  cannot  do  in  BASIC. 
PASCAL  simply  does  it  in  shorter 
programs.  The  economic  advan- 
tages of  programming  in  PASCAL,  a 


more  efficient  language  than  BASIC, 
are  far  outweighed  by  the  universal 
use  of  BASIC;  and  the  vague  com- 
patibility that  exists  between  BASIC 
programs,  as  compared  to  the  com- 
plete lack  of  compatiblity  between 
BASIC  and  any  new  language, 
weighs  heavily  in  favor  of  BASIC. 

Do  not  be  rushed  into  selecting 
PASCAL  by  the  current  propaganda; 
you  may  find  the  switch  economic- 
ally regrettable,  if  you  do  choose  to 
program  in  PASCAL  rather  than 
BASIC,  make  your  choice  based  on 
your  own  understanding  of  the  two 
languages  and  now  because  you  are 
frightened  of  being  left  behind. 

There  is  an  interesting  business 
possibility  that  I would  suggest 
readers  look  into.  For  many  years 
automobile  dealers  were  the  largest 
single  market  for  Wang  Laborator- 
ies 1 700-series  and  600-series  scien- 
tific programmable  calculators. 
These  programmable  calculators 
with  a typewriter  output  device  sold 
for  $7,000  or  more  (right  in  the  price 
range  of  today’s  microcomputer  sys- 
tems). Automobile  dealers  bought 
these  expensive  calculators  be- 
cause someone  had  written  a very 
simple  program  that  allowed  the  cal* 
culator  to  compute  monthly  pay- 
ments for  cars  bought  with  any  com- 
bination of  options  and  payment 
plans.  The  program  then  typed  out 
the  purchase  contract,  l believe  that 
the  original  auto  dealer  program  was 
written  by  one  programmer  in  approx- 
imately two  months.  It  sold  many 
thousands  of  expensive  program- 
mable calculators.  These  program- 
mable calculators  are  probably  very 
expensive  to  service,  and  it  may  be 
the  time  for  enterprising  microcom- 
puter stores  to  contact  their  local 
automobile  dealers  and  do  a little 
upgrading  business. 

I have  received  a new  flurry  of  cus- 
tomer complaints  regarding  prod- 
ucts ordered  by  mail  from  manufae* 
turers.  Customers  are  once  again 
getting  very  late  delivery  of  defec- 
tive products. 

Let  me  slightly  revise  the  rules 
which  I believe  we  should  five  by: 

1.  Buy  from  a computer  store,  pay* 
ing  cash  for  what  you  can  see, 
feel,  and  touch,  or: 

2.  Buy  from  a reputable  mail-order 
dealer  paying  0,0. D.  if  necessary, 
but  not  in  advance.  Never  pay  in 
advance, 

3.  Never  deal  directly  with  the  manu- 
facturer, but  if  you  must,  do  not 
pay  in  advance  or  C.O.D.  Pay  only 
after  examining  what  you  received 
from  the  manufacturer. 
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The  major  change  in  my  suggested  policy  is  that  I 
now  approve  of  paying  G.O.D.  when  ordering  from 
reputable  marl-order  organizations,  and  I approve  of 
these  mail-order  organizations  in  general  They  are 
reputable  because  they  do  fill  their  orders  promptly  and 
they  do  not  advertise  products  which  they  cannot  ship. 
Moreover,  the  continued  existence  of  mail-order  com- 
panies depends  on  them  operating  ethically. 

You  might  say  the  same  logic  applies  to  manufac- 
turers, but  manufacturers  have  for  too  long  advertised 
what  they  do  not  have,  and  cashed  checks  sent  in  ad- 
vance to  build  the  product  that  they  were  supposed  to 
have  had  ready  for  shipment.  They  then  get  into  finan- 
cial trouble  and  start  shipping  products  which  are  not 
adequately  tested. 

That  is  why  you  can  order  G.O.D.  from  a mail-order 
company  but  not  from  a manufacturer.  With  a manu- 
facturer you  may  wait  six  months  to  receive  your  order, 
and  what  you  get  may  not  work.  Mail-order  companies 
quickly  spot  defective  products  which  they  do  not  ship 
to  their  customers  other  than  by  mistake.  And  they  will 
correct  their  mistakes  qu  ickly, 

I mentioned  Brice  Ward  in  a recent  column.  Brice 
Ward  is  now  doing  business  as  Bud  Aaron  of  Aaron 
Associates, 


more . . . 
BRAIN  FOOD 


di lithium  Press  announces  more  food  to  feed 
you  and  your  computer’s  brain.  Our  new  soft- 
ware book— 32  BASIC  Programs  for  the  Com- 
modore PET  Computer— is  enhanced  with  five 
cassette  tapes  which  include  from  six  to  eight 
programs  per  tape. 


Applications  Programs— There  are  a myriad  of  ways 
PETS  can  help  us  do  useful  work.  Balance  your 
checkbook,  check  your  biorhythms  and  calculate 
payments  and  interest  on  loans  are  just  some  ex- 
amples  of  these  six  programs. 


Educational  Programs— With  a good  software  library, 
the  PET  can  be  a valuable  learning  center  in  school  or 
at  home.  Make  flashcards,  math  drills,  and  expand 
your  vocabulary  with  these  six  programs. 


fn  another  recent  column  \ criticized  established 
manufacturers  who  time  a warranty  from  the  date  they 
ship  products  to  a computer  store,  rather  than  from  the 
date  a computer  store  resells  the  product  to  you,  the 
customer.  In  consequence,  you  may  frequently  buy 
hardware  which  you  think  is  under  warranty,  but  the  war- 
ranty has  expired  while  the  hardware  sat  in  the  com- 
puter store's  inventory. 

\ received  a response  from  Mr,  Robert  C,  Mooney  who 
defended  the  manufacturers  on  the  grounds  that  com- 
puter stores  fiddle  around  with  the  hardware,  in  which 
case  the  manufacturer  is  entitled  to  pass  on  warranty 
responsibil  ity  to  the  store. 

I agree  that  computer  stores  which  open  boxes  and 
switch  around  cards  cannot  turn  to  the  manufacturer  with 
warranty  claims.  But  what  about  hardware  that  comes 
straight  out  of  the  manufacturer's  box  and  goes  into  a 
customer’s  system  with  little  or  no  warranty  because 
the  box  has  sat  in  the  store  for  a couple  of  months?  That 
is  the  practice  1 would  I ike  to  discourage,  □ 


Game  Programs— Here  are  six  games  for  challenge 
and  fun.  Dice  games,  Roadrace  and  WAR!,  an  African 
game  of  skill  will  allow  you  to  match  wits  with  the 
computer  or  a friend. 


Mathematics  Programs— The  computer’s  speed  and 
reliability  renders  solvable  many  otherwise  difficult 
or  impossible  calculations.  These  six  programs  are  of 
interest  to  engineers,  students,  mathematicians,  and 
others  who  encounter  such  problems  in  their  work. 


Graphics  Display/Miscellaneous— Here  are  four 
graphics  programs  that  are  sheer  fun.  The  PET  has 
special  graphic  capabilities  that  are  not  found  on 
similar  computers.  Also  on  this  tape  you’ll  find  four 
extra  programs  for  computing  odds  and  calculating 
interesting  mathematical  questions. 


Because  we  know  you'll  be  anxious  to  test  our  tapes 
to  use  with  your  PET  computer  we’re  offering  you  a 
special  10%  discount  if  you  order  five  tapes  and  the 
accompanying  book. 

32  BASIC  Programs  for  the 
Commodore  PET  Computer  ....  $15.95 
Each  tape 9.95 


Prices  subject  to  change  wiihoui 
notice,  50c  postage  and  handling 
per  volume. 
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INTRODUCING 


GRAPHICS 

Smart  graphics  capability 
Variable  with  high  resolution 
Horizontal  and  vertical  scrolling 

TEXT 

Variable  number  of  characters 
per  line 

Variabf e n urn ber  of  lines  per  page 
Software  cursor 
Software  scrolling 
Multiple  characterdisplay  modes 
(normal/reverse  video,  flashing, 
cursor,  overline*  underline  and 
combinations) 

User  definable  RAM  character 
generator 

IK  EPROM  character  generator 
lower/upper  case 
Simultaneous  display  of  text 
and  graphics 

INTERFACE 

To  user  supplied  full  keyboard 
and  separate  16-key  function  pad 

EPROM  MONITOR 
IEEE  S-100  COMPATIBLE 

For  more  information  on  V3P-1  contact  Ken  Smith 

PEM 

P.O.  Box  390  La  Canada,  California  91011 


Video 

Systeitis 


P 
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THE  COMMON  MARKET,  A MARKET 
NOT  SO  COMMON 


The  European  Economic  Community  (EEC),  also  re- 
ferred to  as  the  Common  Market,  was  created  in  order  to 
encourage  business  between  its  members  by  simplify- 
ing procedures  and  abolishing  customs  duties.  This  has 
almost  been  achieved.  Since  the  added  value  tax  is  still 
different  from  country  to  country,  one  has  to  complete  a 
lot  of  forms  to  bring  merchandise  from  one  country  to 
another. 

Luxembourg  is  five  car  hours  away  from  Pans  and  is  a 
very  small  country  in  the  middle  of  Europe.  A computer 
dealer  in  France  needed  some  equipment  fast  and 
decided  to  pick  it  up  himself  by  car.  Easy  he  thought;  a 
10-hour  round  trip  and  I have  my  computer.  It  turned  out 
to  be  very  different. 

He  tells  his  story  as  he  experienced  it.  “My  partner 
and  I went  to  Luxembourg  by  car  to  visit  IMSAI  Europe 
and  to  pick  up  a microcomputer  and  a few  boards.  IMSAI 
was  informed  in  advance  about  our  coming,  and  helpful 
as  they  are,  they  had  prepared  the  necessary  customs 
forms  which  would  allow  us  to  return  to  Paris  without 
stopping  at  the  border.  Our  broker  in  Paris  would  then 
take  care  of  the  formalities  on  arrival  of  the  goods. 

t[We  left  IMSAI  at  about  10:30  A.M.  Everything  had 
gone  smoothly  and  IMSAI  had  packed  the  material  nicely. 
No  problem  to  leave  Luxembourg:  the  papers  were  in 
order  and  the  export  formalities  reasonable.  100  km 
down  the  road  was  the  French  border.  We  proudly  pro- 
duced our  papers  and  told  the  officer  we  were  on  our 
way  to  Paris.  He  smiled  at  us  and  said,  "No  way.  With 
these  papers  you  have  to  complete  the  formalities  at  the 
customs  center  which  is  about  50  km  away.1  So  off  we 
went,  and  arrived  at  the  center  at  11:45  A.M,  just  to  learn 
that  customs  closed  at  12:00  for  lunch  and  wouldn’t 
reopen  until  2 P.M.  In  any  case  we  had  to  take  a broker  to 
do  the  formalities. 

“We  talked  to  three  different  brokers,  but  they  all 
refused  to  do  the  work  for  us  since  the  paperwork  seemed 
complicated  and  it  was  not  big  business  anyhow.  We 
asked  a customs  inspector  what  to  do.  His  advice  was 
to  go  back  to  Luxembourg  and  get  the  papers  in  order. 
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“We  drove  back  to  the  border  and  left  France  without 
any  problem,  as  they  still  remembered  us.  We  got  to  the 
Luxembourg  border,  and  we  were  not  allowed  to  go  back  in. 
The  friendly  customs  officer  explained  that  we  had  no  im- 
port papers.  Of  course  we  didn’t  have  them,  since  we  had 
no  intentions  of  importing  anything  into  Luxembourg. 
Now  we  were  stuck  between  Luxembourg  and  France. 

“Fortunately  there  was  a phone  nearby  from  which  we 
could  call  IMSAI.  They  were  trying  to  help  us  but  without 
much  success.  Now  we  started  a completely  different 
procedure.  We  sneaked  by  the  Luxembourg  guard  and 
started  all  over  again.  We  took  a broker  on  the  Luxem- 
bourg side  to  prepare  new  export  papers.  With  these 
papers  we  got  back  into  France.  We  went  back  to  the 
customs  center  where  the  same  broker  also  had  an  of- 
fice, and  he  completed  the  French  papers  for  us.  Only  in 
the  meantime,  we  became  very  suspect  to  the  customs 
people  and  they  turned  the  car  upside  down.  When  we 
left  it  was  6 P.M.  It  took  us  a whole  day  to  get  a 
microcomputer  through  customs.  We  do  not  know  if  one 
day  in  Luxembourg  they  will  realize  that  the  same 
machine  had  been  exported  twice.” 

This  is  just  one  story  of  many  to  illustrate  how  dif- 
ferent business  can  be  in  Europe. 

MICRO/EXPO  1978 

The  third  Micro/Expo  took  place  in  Paris  at  the  U.S. 
Trade  Center  (USTC)  and  has  established  a new  visitor 
record  for  the  USTC.  About  50  different  companies  pre- 
sented a large  number  of  products  which  covered  pretty 
much  everything  available  on  the  U.S.  market.  To  name 
just  a few  which  were  shown,  ALTAIR,  APPLE,  COMPU- 
TALKER,  HEATHKIT,  iCOM,  INDUSTRIAL  MICRO  SYS- 
TEMS, IMSAI,  INTERFACE  AGE,  MICRO  COMPUTER 
DEVICES,  NORTH  STAR  and  PET  were  all  represented. 

The  majority  of  the  visitors  were  professionally  ori- 
ented, but  the  hobbyist  attendance  had  increased.  This 
was  also  proven  by  the  large  number  of  people  who  par- 
ticipated in  the  late  afternoon  sessions.  One  session 
was  devoted  to  “Microcomputers  for  Personal  Use,” 
with  the  participation  of  one  person  each  from  the  first 
computer  stores  in  France,  Euro  Computer  Shop  and 
Computer  Boutique.  The  room  was  absolutely  packed. 
Unfortunately,  after  about  one  hour  a security  guard  had 
to  ask  for  some  people  to  leave  because  the  attendance 
was  above  the  permissible  level. 

Micro/Expo  is  certainly  the  most  important  micro- 
computer show  in  France  and  one  of  the  key  shows  in 
Europe.  It  is  also  extremely  popular. 

Next  year  it  will  not  take  place  at  the  USTC.  One  reason 
is  the  increasing  number  of  people  to  handle,  the  other 
is  to  open  the  show  also  to  non-American  products  which 
unfortunately  cannot  be  exhibited  at  the  USTC. 

A FRENCH  COMPUTER  CLUB 

Computer  clubs  have  finally  arrived  in  France.  A new 
club  OEDIP  has  just  been  formed.  Their  objective  is  to 
develop  interest  in  personal  computing  by  providing 
courses  in  programming,  assisting  people  in  the  selec- 
tion of  equipment,  evaluating  available  equipment  and 
providing  access  for  the  members  to  systems  owned  by 
the  club.  The  people  who  have  created  this  club  are  very 
dynamic,  and  we  believe  that  they  will  be  successful 
and  will  play  a major  role  in  the  development  of  personal 
computing  in  France.  For  those  clubs  or  hobbyists  in 
the  USA  which  would  like  to  have  European  contacts, 
here  is  the  full  address: 

Organisme  d’Etudes  et  de  Developpements  in  Infor- 
matique  Personnels  (OEDIP);  8,  Place  Sainte-Oppor- 
tune,  75001  PARIS,  telephone  Paris,  508-46-21.  Presi- 
dent: Mr.  Laurent  de  Vilmorin.D 


rTHE  SSI  MICROCOMPUTER  SOFTWARE  GUIDE 

The  most  comprehensive  sources  of  microcomputer 
software  ever  published. 

Thousands  of  programs  available  on  disk,  cassette, 
paper  tape;  in  books,  listings,  and  magazines,  com- 
plete with  source  addresses.  If  you  have  access  to  a 
microcomputer,  the  SSI  Guide  is  a must! 

$7.95 

(Postpaid  U.S.) 


A COMPANION  TO 
UITERWYK’S  BASIC  INTERPRETERS 
By  Dave  Gardner 

Over  70  memory  addresses  mapped  in  MSI  and  SWTPC 
6800  BASICS,  plus  30  custom  assembled  alterations. 
Included  is  an  implied  GOTO  routine,  FOR-NEXT- 
THEN  loops  plus  much  more.  Learn  about  BASIC  not 
in  theory,  but  by  application. 

$9.95 

(Postpaid  U.S.) 

Enclose  check  or  money  order,  foreign  orders  add  $2.00  per  item 
Postage  payable  in  U.S.  funds. 


ss/ 


k4327  East  Grove  Street,  Phoenix,  Arizona  85040 j 

Distributed  to  dealers  through:  MICROMEDIA  Marketing 
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APPLE  OWNERS 


SOFTWARE  AVAILABLE.  . . 


APA09 . . . 

. . . .LABEL  PRINT 

.$10.00 

ADI06  . . . 

...  .MAILING  LIST  SYSTEM  . 

.$50.00 

ADI02  . . . 

....FILE  USE  TUTORIAL  ... 

.$15.00 

APA04 . . . 

....FINANCES  

.$15.00 

APA07 . . . 

. . . .CHECKBOOK 

.$20.00 

AEI05  ... 

. . . .SUPER  MATH 

.$18.00 

AEI06  ... 

. . . .MEMORY  AIDE 

.$18.00 

AEI08  ... 

. . . .METRIC  CONVERSION  . 

.$20.00 

AGI16  . . . 

. . . .HORSERACE 

.$18.00 

AGI03  . . . 

...  .KEYBOARD  ORGAN  ... 

.$18.00 

ON  FLOPPY  DISK  ADD  $8.00 
ADD  $2.00  FOR  SHIPPING  AND  HANDLING 
FLORIDA  RESIDENTS  ADD  4%  TAX 


SEND  CHECK  OR  MONEY  ORDER  TO 

M & M SERVICES 

DEPT.  1118,  P.O.  BOX  520353,  MIAMI,  FL  33152 
(305)  576-7666 
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TWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  S( 
iRE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SO 
IE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTV 
NDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWAI 
EX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE 
SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDI 
TWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  S( 
iRE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOI 
)E  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTV 
NDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWAI 
EX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE 


SOFTWARE  INDEX  SOFTWARE  INDEX 


TWARE  INDEX  SO FTWi 
kRE  INDEX  SOFTWARE 
IE  INDEX  SOFTWARE  I 


NDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWAI 
EX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE 
: SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDEX  SOFTWARE  INDI 


REFERENCE  EXAMPLE 

•Company  Name 

Company  Address 

Company  Phone  Number  Person  to  contact 
Product  Name 

Product  Description 


SYSTEM  SOFTWARE 

* Administrative  Systems,  Inc. 

1642  South  Parker  Road,  Suite  300,  Denver,  CO  80231 
(303)  755-9694  Edward  Y.  Gateley 

D-1;  OPUS/ONE 

High  Level  Language  (Diskette,  Paper  Tape,  Cassette} 

D-ld;  ORUSH-WO 

High  Level  Language  (Diskette,  Paper  Tape,  Cassette) 

D«1Z;  FORTE 

Monitor;  runs  all  programs  written  in  the  OPUS  language 
(Diskette,  Paper  Tape,  Cassette) 

D-4;  S.0.S. 

Single-User  Operating  System;  includes  Assembler,  Text 
Editor,  Utilities  Programs  and  OPUS  language  (Diskette) 

D-2;  TEMPOS 

Multi-User/Multl-T asking  Operating  System;  includes 
Assembler,  Text  Editor,  Utilities  Programs  and  OPUS 
language  (Diskette) 

A-1;  Clinical  Accounts  Receivable/Billing  System 
(Licensed  through  distributors) 

(Diskette) 


* Business  Computer  Systems 

216  Collier  Drive,  Springfield,  IL  62704 
(217)  787-3448  Sales  Manager 

MPS 

Management  Problem  Solving  Library  (North  Star  BASIC) 

DUP 

Disk  Utility  Package  (North  Star  DOS) 

PUP 

Program  Utility  Package  (North  Star  DOS) 

RDM 

Relational  Data  Base  Package  (North  Star  BASIC) 


* Byte  Shop  of  Westminster 

14300  Beach  Boulevard,  Westminster,  CA  92683 
(714)  894*9131  Marty  Rezmer 

NORTH SHARE™ 

Time-Sharing  North  Star  Floppy  Disk  Basic  System 


• Command,  Control  and  Communications  Corporation 

1823  West  Lomita  Boulevard,  Lomita,  CA  90717 
(213)325-6883  Sales  Manager 

COSMOS 

Database  management  control  system 


• Computerware 

830  First  Street,  Encinitas,  CA  92024 
(714)436-3512  Paul  Searby 
CSS-01 

Random  BASIC  (Disk) 

CSS-02 

Sequential  BASIC  (Disk) 

CSS-03 

Sequential  BASIC  (Cassette) 

CSS-04 

Sequential  BASIC  (PROM) 

CSS-31-33 

Disk  Transients  #1,2,3;  disk  system  utilities  (Disk) 


• Creative  Polyware  Unlimited 

2805  East  State  Boulevard,  Fort  Wayne,  IN  46805 

(219)  484-761 1 Cindy  Shull 

CP/M3 

CP/M  for  Gromemco  System  Three  (Disk) 

• Gromemco  Inc, 

280  Bernardo  Avenue,  Mountain  View,  CA  94043 
(415)  964-7400  Dr,  Alice  Ahlgren 

FDB-S/FDB-L 

16K  Extended  BASIC  on  5”  or  8"  disk 

FDF-S/FDF-L 

FORTRAN  IV  on  5"  or  8"  disk 

FDC-S/FDC-L 

COBOL  Compiler  on  5”  or  B"  disk 

DBM-S/DBM-L 

Data  Base  Management  System  on  5”  or  8"  disk 

ZM-108 

Z-8Q  Monitor  in  PROM 
FDM-S/FDM-L 

Multi-User  BASIC  software 
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• Digital  Research 

R.Qr  Box  579,  Pacific  Grove,  CA  93950 
(408)  649-3896  John  FL  Pierce 

o?m 

Floppy  Disk  Operating  System  for  8080,  Z-80 
(IBM  Floppy  Disk) 

MAC 

8080  Macro  Assembler  for  CP/M  Systems  (IBM  Floppy  Disk) 

SID 

Symbolic  Instruction  Debugger  for  CP/M  (IBM  Floppy  Disk) 

• E1DOS  Systems  Corporation 

315Wilhagan  Road,  Nashville,  IN  37217 

(615)  385-0632  Sales  Manager 

KISS 

Multi-keyed  Index  Sequential  Search  File  Structure 
(Floppy  Disk) 


* IMSAI  Manufacturing  Corporation 

14860  Wicks  Boulevard,  San  Leandro,  CA  94577 
(415)  483-2093  Walt  Slater 

BASIC  9-A 

Audio  Cassette  BASIC 

BASIC  9B 

JMDOS  Version  of  BASIC 

FORTRAN 

FORTRAN  IV 

MBASIC 

Microsoft  BASIC 

BASIC-C 

Commercial  BASIC 

IMDOS 

Floppy  Disk  Operating  System  w/Assemb!er;  includes 
Scientific  BASIC 


*The  Interpring  Group,  Ino. 

50  Hunt  Street,  Watertown,  MA  02172 
(617)926-1510  Sharon  Rogoisky 

Omni/OS 

Advanced  Disk  Operating  System 
Omni  BASIC 

Extended  Disk  BASIC;  virtual  memory,  structured  pro- 
gramming, etc. 

* Micro  Dynamics,  Inc. 

3139  West  160  Street,  Cleveland,  OH  44111 
(216)  228-6500  N,  Costanzo 


MDIOIS 

Communications  Software  for  8251;  Async,  Bisync,  2780, 
3780,  3270,  Univac  Uniscope  Simulator 

* Micro  Information  Systems 

158  Valparaiso,  San  Francisco,  CA  94133 
(415)  441-4597  William  F.  Anderson 
mVIDIOS 

Video  Driver  (EPROM;  1702A,  2708} 

^DATA 

Information  Storage  and  Retrieval  Package  (Paper  Tape, 
tape  Meca  format) 

* Micromatics 

P.CL  Box  5710,  Columbus,  OH  43221 
(614)882-7396  JX.  Comer 
3080  Disassembler 

8080  Disassembler  (Cassette) 

* Pertec  Computer  Corporation/Microsysfems  Division 

21111  Erwin  Street,  Woodland  Hills,  CA  91367 

(213)  999-2020  Neil  McElwee 

FDOS4II 

Floppy  Disk  Operating  System 

DEBBI™ 

Disk  Extended  BASIC  by  iCOM 

* PR$  _ The  Program  of  the  Month  Corporation 

257  Central  Park  West,  New  York,  NY  10024 
(212)  787-1526  Sales  Manager 

Microftle 

Data  File  Management  System  (Tape,  CUTS/TDL/TarbQll; 
5”  or  8”  Mlcropolis) 

DDS  II 

Dynamic  Debugging  System  (Tape,  CUTS/TDL/Tarbell, 
5”  or  8fl  Micro  polls) 

AFP 

A Function  Plotter  (Tape,  CUTS/TOL/TarbeU,  5”  or  811 
Micropolis) 

* Softco  Company 

2952  N*  Meade  Avenue,  Chicago,  IL  60634 

(312)  778-3805  Thad  Mack 

SISPPC 

DOS  Patch  for  SOL-20  (SOLOS)/North  Star  Disk  (Tape,  Disk) 

* Software  Dynamics 

2111  W,  Crescent,  Suite  G,  Anaheim,  CA  92801 
(714)  635-4760  Ira  D.  Baxter 
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CALL  FOR  ARTICLES 

We  are  actively  seeking  articles  in  hardware,  soft- 
ware and  general  applications  of  microcomputers  in 
industrial,  business,  science,  medicine  and  personal 
fields* 

Articles  authored  by  individuals  during  leisure  time 
are  remunerated  at  a rate  from  $15.00  to  $50.00  per 
published  page  and  articles  describing  company  pro- 
jects carry  author  and  company  byline,  but  no  honor- 
arium is  offered.  Articles  accepted  will  be  acknowl- 
edged with  a binder  check  within  30  days  of  receipt. 

Manuscripts  should  be  double-spaced,  typewritten 
pages,  one  inch  margins,  and  not  less  than  3 Vs  pages 
in  length  (one  published  page).  Pages  should  be  num- 
bered to  insure  correct  text.  Photographs  should  be 
numbered  and  labeled  on  the  backside  with  a 
description*  Photos  should  be  taken  with  uniform 
lighting  and  backgroundT  in  the  form  of  glossy  black 
and  white  prints.  Tables,  listings,  etc.,  shall  be  on 
separate  sheets.  Computer  listings  shall  be  printed 
using  a new  ribbon  to  assure  darkest  print  copy* 
Authors  shall  supply  a statement  of  their  back- 
ground, expertise  and  level  of  accomplishment. 

The  publisher  assumes  no  responsibility  for  art- 
work, photos,  models,  or  manuscripts*  Manuscripts 
are  not  acknowledged  or  returned  unless  accom- 
panied by  an  addressed,  stamped,  return  envelope. 

For  article  submittal  or  further  information,  con- 
tact respective  editor,  INTERFACE  AGE  Magazine, 
16704  Marquardt  Avenue,  Cerritos,  CA  90701  or  call 
(213)  926-9544. 


Continuous  Tax  Forms  are  now  available  in  small 
quantities,  as  few  as  50. 

Available  forms  include: 

* 3-8  part  W-2 

* 1099  * 1087 

* 1040  * 941 


for  more  information  write  or  call: 


18350  Blackhawk  St.*  Northridge*  CA  91326 
Phone:  (213)  368-5891 


Don’t  wait  ’till  it’s 
too  late... 

Order  small  quantity 
Continuous  Tax  Forms 


SDOS 

6800  Operating  System  (Disk) 

• Tarbell  Electronics 

950  Dovlen  Place,  Suite  B,  Carson,  CA  90746 
(213)  538-4251  or  (213)  538-2254 

Tarbell  BASIC 

Tarbell  BASIC  (Cassette,  CP/M  Disk) 

•Technical  Systems  Consultants,  Inc. 

P.G.  Box  2574,  W.  Lafayette,  IN 
(317)  423-5465  Dan  Vanada 

SL68-4 

6800  Floating  Point  Package  (Paper  Tape) 

SL68-19 

6800  Micro  BASIC  Plus  (Paper  Tape,  Cassette) 

SL68-20 

6800  Scientific  Functions  (Paper  Tape) 

SL68-24 

6800  Text  Editing  System  (Paper  Tape,  Cassette,  Disk) 

SL  68-26 

6800  Mnemonic  Assembler  (Paper  Tape,  Cassette,  Disk) 

SL  68-27 

6800  Disassembler  (Paper  Tape,  Cassette) 

SL80-12 

8080  Mnemonic  Assembler  (Paper  Tape,  Disk) 

CONVERSION  SOFTWARE 

• Dataware,  Inc. 

495  Delaware  Street,  Tonawanda,  NY  14150 
(716)  695-1412  Sales  Manager 
COBOL-to-COBOL 
COBOL  Syntax  Conversion  System 
RPG/RPG  11-to-ANS 
COBOL  Translator 
RPG/RPG  ll-to-PL/1 
Software  Translator 

• Softco  Company 

2952  N.  Meade  Avenue,  Chicago,  IL  60634 
(312)  778-3805  Thad  Mack 
*R  + A* 

Relocator  and  Adjuster  for  SQL-20  (SOLOS)  (Tape) 

•UPPER  CASE  Books 

502  E.  John  Street,  Champaign,  IL  61820 
(217)  384-4382  Barbara  Maggs 

ANGLOPHONE 

English  to  phonetics  program  for  8080  (Cassette,  Paper  Tape) 


BUSINESS  SOFTWARE 

• Aaron  Associates 

P.O.  Box  1720A,  Garden  Grove,  CA  92640 
(714)539-0735  Bud  Aaron 

Business  Software 

General  Ledger,  Accounts  Receivable,  Accounts  Payable, 
Inventory,  Payroll,  Mailing,  Capital  Goods  (North  Star, 
Micropolis  -8;;  CP/M,  IBM  5110) 

• Billings  Computer  Corporation 

2000  E.  Billings  Avenue,  Provo,  UT  84601 
(801)  375-0000  National  Sales  Director 
BC-104 

Business  Accounting  System  (Floppy  Diskette) 

• COMPAL  Computer  Systems 

12321  Ventura  Boulevard,  Studio  City,  CA 
(213)  760-3345  )rv  Kalb 

BP56-D/M 

Accounting  System  (Floppy  Disk) 

OE56-D/M 

Order  Entry/Inventory  Control/Accounts  Receivable 
(Floppy  Disk) 

IP56-D/M 

Income  Property  Analysis  (Floppy  Disk) 

PM56-D/M 

Property  Management  (Floppy  Disk) 
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PR56-D/M 

Payroll  System  (Floppy  Disk) 

•Computer  Components  fnc. 

6791  Westminster  Avenue,  Westminster,  CA 
(714)  898*261 1 Steve  Fish 
Business  Software 
Apple  M Business  Software  (Disk) 

• The  Computer  Store 

120  Cambridge  Street,  Burlington,  MA  01803 
(617)  272-8770  R,F.  Brown 
Business  Software 

Payroll,  Accounts  Payable/Receivable,  General  Ledger, 
Invoicing,  Inventory  Control  (Floppy,  Hard  Disk) 

• Computerware 

830  First  Street,  Encinitas,  CA  92024 
(714)436-3512  Paul  Searby 
CSS-15 

NamelAddress  File  Mailing  and  Maintenance  System  (Disk) 
CSS-16 

Complete  Check  File  Maintenance  System  (Disk) 

CSS-21 

General  Ledger  (Disk) 

CSS-22 

Accounts  Payable  (Disk) 

CSS-23 

Accounts  Receivable  (Disk) 

• Demarco  Shatz  Corporation 

952  Manhattan  Beach  Boulevard,  Manhattan  Beach,  CA  90266 
(213)545-4539,  Mr.  Shatz 

MBS-2Q00 

Medical  Billing  (Floppy,  Hard  Disk) 

GB 5-2000 

General  Business  (Floppy,  Hard  Disk) 

LBS-1000 

Laboratory  Billing  (Floppy,  Hard  Disk) 

• Lupfer  St  Long,  Inc. 

Box  135,  Hanover,  NH  03755 
(603)  6434503  Sales  Manager 

COUNT* 

General  Accounting  and  Financial  System 

• Microcomputer  Business  Systems 

560  Be  1 1 wood  Drive,  Santa  Clara,  CA  95050 
(408)  988-3059  Dennis  Wong 
Business  Software 
Payroll  Program  (Disk) 

Accounts  Receivable  and  Billing  for  Anethesiologists  (Disk) 

• Micro  Dynamics,  Inc. 

3139  West  160  Street,  Cleveland,  OH  44111 
(216)228-6500  N.  Costanzo 

M Dll OB 

Accounting  Software  Packages  in  BASIC  and  COBOL 
Payroll,  General  Ledger,  Accounts  Receivable,  Accounts 
Payable,  Order  Entry,  Inventory 

• Mission  Control  Computers 

2008  Wflshire  Boulevard,  Santa  Monica,  CA 
(213)  829-5137  Alan  Porter 

FEDTAX 

Federal  Tax  Package  for  CPAs 

CALTAX 

California  State  Tax  Package  for  CPAs 

Business  Software 

General  Ledger,  Accounts  Receivable,  Accounts  Payable, 
Inventory  (Retail) 

• Musgrove  Engineering 

9547  Kindletree  Drive,  Houston,  TX  77040 
(713)  466-3486  John  Musgrove 
OA-PWCA 

Payroll  (Disk,  Tape) 

OA-AP/AR 

Accounts  Payable/Receivabie  (Disk,  Tape) 

OA-GL 

General  Ledger  (Disk,  Tape) 


PROGRAMMERS  CONTEST 

INTERFACE  AGE  Magazine  has  a contest  for  all 
programmers  — professional  or  hobbyist.  The  con- 
test is  to  write  a game  based  on  the  new  television 
show  Battlestar  Galactica. 

The  prizes  include:  a two-year  subscription  to 
INTERFACE  AGE  and  the  publication  of  your  game 
paid  at  the  prevailing  author  rates. 

HERE  ARE  THE  RULES: 

• The  game  must  be  written  in  assembly  code  for 
any  machine  of  your  choice. 

• The  game  must  include  all  the  prime  characters 
in  the  television  show. 

• The  game  can  utilize  graphics  at  the  start  and 
throughout  the  game. 

• The  accompanying  article  must  include  how  to 
play  the  game,  and  exactly  how  the  code  works. 

Each  submitted  game  will  be  judged  on  creativity, 
coding  style,  clarity  of  the  game  instructions,  and 
how  the  code  works. 

DEADLINE  AND  SUBMITTAL  FORMAT 

All  submittals  must  be  received  at  the  INTERFACE 
AGE  editorial  offices  not  later  than  April  1, 1979.  Each 
submittal  must  be  accompanied  by  a self-addressed 
stamped  envelope  and  an  IAPS  formatted  tape  of  the 
code.  The  tape  must  contain  both  source  and  object 
code.  The  article  must  be  in  the  format  described  on 
page  32a  of  the  March  1978  issue. 

Send  your  entry  to  Carl  Warren,  Senior  Editor, 
INTERFACE  AGE  Magazine,  P.O.  Box  1234,  Cerritos, 
California  90701.  Please  no  phone  calls. 

DOUBLE  YOUR  DECWRITER 
SPEED  FOR  995 

The  ACCELEWR/TERloubles  the 
speed  of  the  LA36  DECwriter  II  ™ 
from  30  to  60  CPS  - a speed  the 
DECwriter  was  BUILT  to  run  at. 

*10  & 30  CPS  speeds  still  available 

* Easy  installation  in  less  than  one  hour 
*No  permanent  modifications 

* Reconversion  to  "stock"  in  seconds 

^Compatible  with  standard  DECwriter 
option  boards 

^Manufactured  with  highest  quality 
components 

* IMMEDIATE  AVAILABILITY 

(312)  677-6080 

LARKS  ELECTRONICS  & DATA 
P.O.  Box  22,  Skokie,  Illinois  60077 

NOVEMBER  1978 


CIRCLE  INQUIRY  NO.  33 


INTERFACE  AGE  53 


8K 

16K 


2708 
TMS  2718 
EPROM/RAM 


MICROPESieiM 

| microcomputer  product! 


VERSATILITY  • Individual  Addressing  ■ Shadow  alternates  ROM  wilh  RAM  * External 
RAM  disable  * Optional  IK  on-board  RAM  * Si 00  compatible  * Power-on  jump  or 
booisirap  capability  * All  sockets  included 

MR  8 KIT  For  2708  90.50 

MR  16  T KIT FOR  TMS  2716  99.50 

EPROM  (shown)  noi  m eluded 

FIRMWARE  * 2K  Monitor/Ulility  * Supports  TarPell  cassette,  paper  (ape  • Now 
available  for  SlO.  MlO,  3P  + S,  SI0  2 

MM.-2K (two  2708  type  EPROMS) 79.50 

MM  2 T (one  TMS  2716  EPROM)  74.50 


EPROMS  * Prime,  lull  specification  * programming  available 

2708  type  1024x8  30.00 

TMS  2716  2048x  8 55  00 

MICRODESIGN 

679-1  S.  State  College  Blvd.r  Fullerton  CA  92631 
{714)  738-8080 
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CPA-GBIS 

General  Business  (Disk,  Tape) 

ME-ADP 

Car  Dealer  (Disk,  Tape) 

ME-SRP 

Restaurant  (Disk,  Tape) 

ME*CDP 

Church  (Disk,  Tape) 

•National  Software  Exchange 

1000  Lake  St,  Louis  BIvcL,  Suite  17,  Lake  St.  Louis,  MO  63367 
(314)  625-2400  John  McCain 

BTC-01 

General  Business  Package/General  Accounting  Package 
for  CP/M  microcomputers 

• R & B Computer  Systems 

2916  N.  68th  Street,  #1,  Scottsdale,  AZ  85251 
(602)  949-7862  Charles  Booth 

CLIENT  WRITE-UP  SYSTEM 

Client  Write-Up  Accounting  System 

• Softco  Company 

2952  N.  Meade  Avenue,  Chicago,  IL  60634 
(312)  778-3805  Thad  Mack 

INV 

Inventory  (General)  for  SOL-20  (SOLOS)  Badic  5 & 16  (Tape) 

*!NV* 

Inventory  (General)  for  SOL-20  (SQLOSVNorth  Star  Disk 
BASIC  (Disk) 

RENT 

Rental  Records  & Update  for  TRS-80  Level  1 & 2 (Tape) 

CHKBK 

Checkbook  and  Bank  Balancer  for  TRS-80  Level  1 & 2 (Tape) 

• Space  Byte  Computer  Corporation 

6464  Sunset  Boulevard,  Los  Angeles,  CA  90028 
(213)  468-8085  Milt  Hubaka 
Business  Software 
Word  Processor  and  Accounting 


JUDIO 

NGINEERING 


8K  STATIC  RAM 


BUS  BUFFERS  

CAN  USE  VMA  OR  VMA 

FULLY  DECODED  TO  ANY  8K  BLOCK 

LOW  POWER  2102  TYPE  RAM 

450  ns  ACCESS  TIME 

EXORCISOR-  AND  D2  KIT  COMPATIBLE 


COMPLETE  KIT 
ASSEMBLED,  TESTED 
BARE  BOARD 
KIT  WITHOUT  2102's 
SOCKETS  KIT 

ASSEMBLED  WITH  SOCKETS 


cat.no.SYI’801  K 
cat,no.SY1-801 
cat.no. PC-801 
cat.no.SY1  801P 
cat.no. SGC-8D1 
cat.no.SY1-8Q1S 


AVAILABLE  NOVEMBER  1st 


We  have.an  expanding  line  of  products  to 
compliment  your  D2  Kit. 

Coming  soon:  Cabinet  and  power  supply. 
Write  for  complete  product  guide. 

MASTERCHARGE  * VISA  • FOB  ALBUQUERQUE 
© Registered  Trademark  of  Motorola 

COMPARE  OUR  PRODUCTS  AND  PRICES  yjuDM 
YOU  GET  MORE  FOR  YOUR  MONEY  FROM  ^JNGfNEERINQ 


121  WISCONSIN  N.E. 


PHONE  <505>  E55-B451 


•TJB  Microsystems  Ltd. 

10991  124th  Street,  Edmonton,  Alberta,  Canada  T5M  0H9 
Tom  Forester 

Business  Software 

Construction  Contractor’s  Cash  Flow  Package 

EDUCATION  SOFTWARE 

•Computerware 

830  First  Street,  Encinitas,  CA  92024 
(714)  436-3512  Paul  Searby 
B«CSS«4X 

Educational  Package  — Learn  BASIC  (Disk,  Tape) 

* Dymax 

P.O.  Box  310,  Menlo  Park,  CA  94025 
(415)  323-6117  Laura  Reininger 

Educational  Software 

Educational  Software  for  the  PET,  TRS-80  and  other 
micro  and  minicomputers 


WORD  PROCESSORS 

■ COMPAL  Computer  Systems 
12321  Ventura  Boulevard,  Studio  City,  CA 
(213)  760-3345  Irv  Kaib 

WP56-D/M 

Word  Processing  System  (Floppy  Disk) 

• Cromemco  Inc. 

280  Bernardo  Avenue,  Mountain  View,  CA  94043 
(415)  964-7400  Dr  Alice  Ahlgren 

WPS-S/WPS-L 

Word  Processing  System  on  55'  or  8"  Disk 

• Diaspar  Data  Systems 

P.O,  Box  888,  San  Juan  Capistrano,  CA  92675 
David  Mitchell 
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DTEXT 

Word  Processing  System  for  8080  or  Z-80  Processors 

• Digital  Research 

P-O*  Box  579t  Pacific  Grove,  CA  93950 
(408)  649-3896  John  FL  Pierce 

TEX 

Text  Formatter  for  CP/M  Systems  (IBM  Floppy  Disk) 

• Micro  Information  Systems 

158  Valparaiso,  San  Francisco,  CA  94133 
(415)  441-4597  William  F.  Anderson 

^EDIT 

Full  Screen  Text  Editor  (Paper  Tape,  tape  Meca  format) 

• Miehaef  Shrayer  Software,  inc. 

1253  Vista  Superba  Drive,  Glendale,  CA  91205 
(213)  956-1593  Phyllis  Harris 

Electric  Pencil  II 

Character  Oriented  Word  Processing  System 

■ Software  Dynamics 

2111  W.  Crescent,  Suite  G,  Anaheim,  CA  92801 
(714)635-4760  Ira  D.  Baxter 

EDIT 

6800  Text  Editor  (Disk) 

•Technical  Systems  Consultants,  Inc. 

P.O.  Box  2574,  W.  Lafayette,  IN 
(317)423-5465  Dan  Vanada 
SL68-29 

6800  Text  Processor  (Paper  Tape,  Cassette,  Disk) 

SL80-10 

8080  Text  Editing  System  (Paper  Tape,  Disk) 

SL80-11 

8080  Text  Processor  (Paper  Tape,  Disk) 


PUBLISHED  SOFTWARE 

Provided  courtesy  of  Schreier  Software  Index 
Reprinted  by  permission 

•ART 

Low  Cost  Graphics  (8800) 

SCCS  Interface  Jan77  pp  23-25 
Alfred  E*  Newman 

Basic  Software  Library  v 1 p 248 
Richard  M.  Nixon 

Basic  Software  Library  v 1 p 257 
NoeL  Noel 

Basic  Software  Library  v 1 p 259 

Nude 

Basic  Software  Library  v 1 p 264 

Poster 

Creative  Computing  Nov/Dec76  pp  84-85 


Peace 

Basic  Software  Library  v 1 p 268 

Playboy  Bunny 

101  Basic  Computer  Games  p 62 
Playboy  Bunny 

Basic  Computer  Games  p 35 

Playboy  Bunny 

Basic  Software  Library  v 5 p 869 

Policeman 

Basic  Softare  Library  v 1 p 273 

Road  Runner 

Basic  Software  Library  v 5 p 889 

Mrs.  Santa 

Basic  Software  Library  v 1 p 254 
Santa 

Basic  Software  Library  v5p  896 

Santa's  Sleigh 

Basic  Software  Library  v 1 p 275 

Serendipitous  Circles  (6800) 

Byte  Aug77  pp  70-75 
Silly  Woman 

101  Basic  Computer  Games  p 228 
Snoopy 

101  Basic  Computer  Games  p 200 

Snoopy 

Basic  Software  Library  v 1 p 286 
Snoopy  and  the  Red  Baron 

Basic  Software  Library  v 5 p 880 
Virgin 

Basic  Software  Library  v 1 p 290 

* SYSTEM 

Automatic  Line  Insertion  (SYS  8) 

Byte  Feb77  pp  12-20 

Making  Resident  Assembler  Work  (6800) 
Dr.  Dobbs  Sept76  pp  19-21 
Relocatable  Assembler  (8060) 

Access  Nov77  pp  20-22 
Trny  Assembler  (6800) 

Byte  May 7 7 

Hexadecimal  Object  Code  p 86 
Main  Procedure  Loop  p 88 
Loader  Program  p 93 
Input  Simulator  Routines  p 94 
Object  File  Output  Simulator  p 95 
SamplesfComments  p 96 
Tiny  Assembler  (6800)  “Paperbytes" 

Byte  Interface  Technical  Services 
Expanding  Tiny  Assembler  (6800) 

Byte  Sept?7  pp  44-49 
Basic  Cross  Assembler  tor  the  8080 
INTERFACE  AGE  Feb78  pp  79-81 
M 6800/Fortran  Cross  Assembler 
INTERFACE  AGE  Oct77  pp  152-154 


ADDRESS  YOUR  PROBLEMS 


SSG  has  a Name  and  Address  Record  Selection 
System  that  can  make  any  8080  or  Z-80  micro- 
computer running  with  CP/M*  ^ 

and  CBASIC  into  a small- 
business  problem-solver. 


Our  NAD™  Name  and  Ad- 
dress system  can  print  sheets 
of  adhesive  labels— or  reports 
— of  any  part  of  your  customer 
or  member  lists.  Select  your 
mailing  or  report  group  by 
last  initial,  zip  code,  street  or 
town,  or  any  other  whole  or  partial  field  in  your  data 
base.  Or  use  the  “hidden  code"  of  user-specified 


qualifying  information  provided  for  each  file  to 
select  only  the  doctors,  apartment-dwellers,  4-door 

^ station  wagon  owners,  and 

' so  on. 


/tructured  /y/tem/  Group 
Incorporated 

5208  CLAREMONT  AVENUE 
OAKLAND,  CALIFORNIA  94618 
(415)  547-1567 


NAD™  is  completely  interactive 
and  self-teaching.  It  requests 
data  in  sequence  and  reports 
entry  errors  back  to  the  opera- 
tor. So  anyone  in  your  company 
can  use  NAD™  effectively. 


In  fact,  our  new  enhancement 
of  NAD™  is  so  full  of  sophisti- 
cated features,  you'll  want  to  mail  the  coupon  on 
the  reverse  side  of  this  ad  today. 


NOVEMBER  1978 


INTERFACE  AGE  55 


Errors  to  the  above  program 

INTERFACE  AGE  Dec77  p 134 
8080  Bug  Chaser 

SCCS  Interface  Feb76  pp  24-25 


• BOOTSTRAPS 

Bootstrap  Keyboard  Input  (8008) 

Byte  Feb77  p 104 
Bootstrap  Loader  (8080) 

Computer  Notes  NoWDec75  p 21 
PROM  Bootstrap  Loader  (8080) 

Byte  Jan77  pp  50-51 

Teletype  Bootstrap  Loader  (Processor  TechnologyX808Q> 

Byte  Dec76  pp  37-39 


•BUSINESS 
Accounts  Receivable 
Kilobaud  Feb78 

Customer  Name  and  Address  p 40 
Initialization  p 42 
Active  Load  File  p 42 

Random  Access  Routine  p 43 
Random  Access  Routine  p 44 
Accounts  Receivable 
Kilobaud  Mar77  pp  78-82 
Asset  Salvage  value  (PET) 

Some  Common  Basic  Programs  p 25 
Assignment  of  Personnel/Resources 
Basic  Software  Library  v 3 p 612 
Billing:  Accounts  Receivable  (Revised) 

Basic  Software  Library  v 6 pp  940-946 
Billing  and  Accounts  Receivable 
Basic  Software  Library  v 3 p 546 
Business  System  File  Creation 
Basic  Software  Library  v 6 pp  1079-1084 
Cash  Flow  (MITS  12K  Extended) 

Kilobaud  May 78  p 90 
Cash  Flow  Prediction 
Baste  Software  Library  v 1 p 45 
Check  Writer  (PET) 

Some  Common  Basic  Programs  p 170 
Checkbook  Balancing 

Basic  Software  Library  v 8 pp  1241-1243 
Checkbook  Reconciliation 

Basic  Software  Library  v 8 pp  1234-1238 
Computerized  Statements  (8800) 

Kilobaud  Feb77  pp  134-135 
Cost  Savings  wih  Certain  Improvements 
Basic  Software  Library  v 1 p 71 
Contract  Fulfillment:  Advertising  (MITS  Extended  v 3.4) 
Persona!  Computing  June78  pp  30-33 
Contract  Form  Program  (SWTPC  8K  v 2.0) 

Personal  Computing  June78  pp  40-41 


CyclicfSeasonal  Coefficients 
Basic  Software  Library  v 1 p 17 
Depreciation,  Simple 
Creative  Computing  Nov/Dec77  p 132 
Depreciation,  4 Methods 

Basic  Software  Library  v 1 p 34 
Depreciation  Amount  (PET) 

Some  Common  Basic  Programs  p 23 
Depreciation  of  Fixed  Assets 
Basic  Software  Library  v 6 pp  951-953 
Depreciation  Rate  (PET) 

Some  Common  Basic  Programs  p 22 
Depreciation  Schedule  (6800) 

INTERFACE  AGE  Sept77  pp  143-149 
Discounted  Commercial  Paper  (PET) 

Some  Common  Basic  Programs  p 27 
Federal  Withholding  Taxes  (PET) 

Some  Common  Basic  Programs  p 162 
Financial  Projection  for  Investors 
Basic  Software  Library  v 4 p 722 
General  Ledger  Program  (8080) 

INTERFACE  AGE  Floppy  ROM™  Sept77  pp  32a-32b 
Utility  Programs 
Alter  Data 

Enter/Edit  Source  Document 
Check/Voucher  Register 
General  Ledger  Figure 
Balance  Sheet  Figure 
Month-to-Date  Account  Number 
Bank  Reconciliation 
Check  Transactions 
Journal  Vouchers 
Monthly  and  Year-to-Date  Budgets 
System  Boot 
General  Ledger  Fife  Sort 
Listings:  INTERFACE  AGE  Nov77  pp  57-73 
General  Ledger  (WANG  2200) 

Adam  Osborne  & Associates 
Accumulation  of  Payable/Receivable  Postings 
Trial  Balance 

Income/Expense  Statement 
Balance  Sheet 
Inventory,  Simple 
Byte  Ju!y77  p 110 
Inventory  (Revised) 

Basic  Software  Library  v 6 pp  955-960 
Inventory  Management 

Basic  Software  Library  v 3 p 564 
Inventory  Modification 
Basic  Software  Library  v 3 p 573 
Inventory  Pricing,  CAl  (2  Programs) 
Calculators/Computers  May77  p 55 
Lease  vs.  Equipment  Purchase 
Basic  Software  Library  v 1 p 21 


IR 


VERY  DIRECT  MAIL 


If  your  business  is  using  an  8080  or  Z-80  micro- 
processor running  with  CP/M’  and  C8ASIC,  SSG's 
NAD™  name  and  address  system  and  QSORT™ 
sort/merge  software  are  precisely  the  tools  you 
need  to  sort  out  your  mailinoproblems. 

The  SSG  Name  and  Address -ggcord  Selection 
System  generates  adhesive  labels  or  -feports  from 
your  customer  payroll,  membership  antfother  lists. 
QSORT*  software  allows  you  to  handle  sophis- 
ticated multi-key  sorting  for  list-making  projects 
on  a single  diskette. 

Together,  they  make  direct  mail  and  other  listing 
projects  a snap.  Just  mail  the  coupon  today  for 
brochures  or  ordering. 

CP/M'  is  a trademark  of  Digital  Research. 

NAD*"  and  QSORT'  are  trademarks  of  Structured  Systems  Group. 


□ Please  send  me  the  free  brochure  on  NAD™. 

□ Please  send  me  the  free  brochure  on  QSORT".  i 

□ Enclosed  please  lied  my  check  to r NAD™  on  B"  diskette  and  documen- 
tal ion:  $79  (Cal.  res,  add  tax).  1 

□ Enclosed  please  lied  my  check  lor  OSORT"  an  diskette  with  documen-  , 

(alien:  $95  (Cai  res  add  tax) 

□ Enclosed  please  lind  my  check  tor  CBASIC"  $99.95  (Cal  res  add  tax]  ( 

n PUanw  rhnmn  mv  n/rfftr  IA  mu  fi* nk  iCArd  N 


/tructured  Aj/tem/  Group  Incorporated  i 

| 5208  CLAREMONT  AVENUE 

OAKLAND,  CALIFORNIA  94618  (415)  547-1567 
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CIRCLE  INQUIRY  NO.  66 
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In  performance.  In  quality.  In  availability.  OEMs,  educa- 
tors, engineers,  hobbyists,  students,  industrial  users: 
Our  Versatile  Interface  Module,  SYM-1,  is  a fully- 
assembled,  tested  and  warranted  microcomputer  board 
that’s  a true  single-board  computer,  complete  with 
keyboard  and  display.  All  you  do  is  provide  a +5V 
power  supply  and  SYM-1  gives  you  the  rest— and  that 
includes  fast  delivery  and  superior  quality. 

Key  features  include: 

• Hardware  compatibility  with  KIM-1  (MOS  Technol- 
ogy)  products. 

• Standard  interfaces  include  audio  cassette  with 
remote  control;  both  8 bytes/second  (KIM)  and  185 
bytes/second  (SYM-1)  cassette  formats;  TTY  and 
RS232;  system  expansion  bus;  TV/KB  expansion 
board  interface;  four  I/O  buffers;  and  an  oscilloscope 
single-line  display. 


To  place  your  order  now,  contact  your  local  area  distributor  or  dealer. 


OEM  Distributors 

Kienjlff  Electronics 
Sterling  Electronics  (Seattle  only) 
Zeus  Components 
Century/Be)! 

Lionex 

Hallmark 

In  termark  Electronics 
Quality  Components 


Technico 
General  Radio 
Western  Microtechnology 
Future  Electronics 
Alliance  Electronics 
Arrow  Electronics 

Persona]  Computer  Dealers 

Newman  Computer  Exchange 
Ann  Arbor  Michigan 


• 28  double- function  keypad  with  audio  response. 

• 4K  byte  ROM  resident  SUPERMON  monitor  includ- 
ing over  30  standard  monitor  functions  and  user 
expandable. 

• Three  ROM/EPROM  expansion  sockets  for  up  to 
24K  bytes  total  program  size. 

• IK  bytes  2114  static  RAM,  expandable  to  4K  bytes 
on-board  and  more  off-board. 

• 50  I/O  lines  expandable  to  70. 

• Single  +5V  power  requirements. 

• Priced  attractively  in  single  unit  quantities;  available 
without  keyboard/ display,  with  OEM  discounts  for 
larger  quantities. 


Synertek  Systems 
Corporation. 


150-160  S.  Wolfe  Road,  Sunnyvale,  California  94086 
(408)  988-5690, 


Technico 

Columbia,  Maryland 
Computertand 
Mayfield  Heights,  Ohio 
RNB  Enterprises 
King  of  Prussia,  Pennsylvania 
Computer  Shop 
Cambridge,  Massachusetts 
Computer  Cash 
Anchorage,  Alaska 


Ancrona 

Culver  City  California 
General  Radio 
Camden,  New  Jersey 
Advanced  Computer  Products 
Santa  Ana,  California 
Computer  Components 
Van  Nuys,  California 

Alltronics 

San  Jose,  California 


NOVEMBER  1978 


CIRCLE  INQUIRY  NQ.  71 
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Multiple  Column  Accounting  (MITS  Altair  8K  v 4.0) 
Dr,  Dobbs  #19  pp  4041 
Optimum  Order  Quantities 

Basic  Software  Library  v 1 p 80 
Payroll  Program  {modifiedX68QQ) 

Kilobaud  Dec77  pp  4546,  46 
Payroll  Programs,  CAI 
Calculators/Computers  May77  p 70-74 
Payroll  Register 

Basic  Software  Library  v 8 p 580 
Payroll  for  Small  Business  (6800) 

Kilobaud  Nov77  pp  107-108 
Payroll  with  Cost  Accounting  (WANG  2200) 

Adam  Osborne  & Associates 
Separate  Payrolls 
Labor  Distribution 
Check  Printing 
Deductions/Payroll  Detail 
W-2  and  941 
14  Printed  Reports 
Payroll  Programs 
ROM  Sept77  pp  89-95 
File  Maintenance 
File  Updates 
Year-to-Date 
Quarterly  Reports 
Initialization  Files 

Payroll  Modifications 

Basic  Software  Library  v 3 p 589 

Payroll  (NOVA) 

Personal  Computing  Mar/Apr77  pp  27-28 

Pert  Tree  Network 

Basic  Software  Library  v 1 p 85 
Purchase  vs.  Making  of  an  Item 
Basic  Software  Library  v 1 p 29 
Profit  Analysis 

Basic  Software  Library  v 4 p 787 
Rate  of  Return  on  Investment 
Basic  Software  Library  v 1 p 95 
Rate  of  Return  on  Leased  Investment 
Basic  Software  Library  v 1 p 102 
Retail  Pricing  System  (SWTPC  8K  v 2,0) 

Kilobaud  Ju!y78  pp  109-110 
Revolving  Charge  Account  Calculations 
Kilobaud  July78  pp  34-35 
Risk  Analysis  Program 
Basic  Software  Library  v3p  595 
SBA  Loan  Repayment  Schedule 
Basic  Software  Library  v 4 p 81 1 
Sales  Analysis  (8080) 

Kilobaud  May77  pp  34-35 
Sales  Receipt  Tally  (6800) 

Kilobaud  Oci77  pp  29-30 


Scheduling  Assignment 
Basic  Software  Library  v 3 p 627 
Simplified  Billing  System 
Kilobaud  June77  p 95ff 
Also  see:  Computer  Notes  Qct77  p 16 
Tax  Depreciation  Schedule  (PET) 

Some  Common  Basic  Programs  p 168 
Transaction  Statement  (ALTAIR  Disk  Extended) 
Personal  Computing  Apr78  p 55 
Withholding  Payroll  Tax  Update 
Basic  Software  Library  v 6 p 1077 

• DEBUG 

Octal  Debugging  Program  (8008) 

INTERFACE  AGE  Mar77  pp  121424 

- DECIMAL 

Decimal  Input  Routine  (8080) 

Computer  Notes  NoWDee75  p 20 

• DECISION  MAKING 

Computer  Decision  Making  Program 

Kilobaud  July77  p 95 

* DIET 

Basic  Diet  Planning  (8080) 

ITNERFACE  AGE  Oct 76  pp  26-42 

* DISASSEMBLER 

— 6502  — 

Pseudo-Disassembler 

The  First  Book  of  KIM  pp  124-126 

Disassembler  for  MQS  Technology  650X 
Dr  Dobbs  #21  p 6 
Disassembler 

INTERFACE  AGE  Sept76  pp  14-22 
Object  Code  Search  routine  for  the  above  program 
INTERFACE  AGE  Oct77  p 146 
Disassembler  (APPLE) 

Dr.  Dobbs  Sept76  pp  22-25 

Modifications  to  the  above  program  for  KIM  I 

Dr.  Dobbs  #20  pp  1243 

- 6800  — 

Disassembler 

Dr.  Dobbs  Mar77  pp  30-33 
Introducing  the  Disassembler 
Kilobaud  July77  pp  60-65 
— 8080  — 

Disassembler  (ALTAIR) 

SCCS  Interface  Feb76  p 34 
Disassembling  BASIC  with  BASIC 
Kilobaud  Feb78  pp  91-92 
Basic  Search  Program 
Kilobaud  Feb78  pp  94-95 


BITS 


me 


Boohs  to  ©rose  th©  impossible 


. ' • The  Best  of  the  Microcomputer 

Book  Field 

• 150  Titles 

• Self-published  Works 

• Posters 

• T-Shirts 

• Special  Interest  Books  & Items 

• All  Orders  Shipped  in  24  hours 


Write  for  a FREE  CATALOG  or 
circle  the  inquiry  number  on 
your  reader  service  card. 


Order  Today 
PROGRAMMING 
IN  PASCAL 

ft**  Gogonff 

This  book  is  an  excellent  introduction 
to  one  of  the  fastest  growing 
programming  languages  today.  The 
text  is  arranged  as  a tutorial  containing 
both  examples  and  exercises  to 
increase  reader  proficiency  in 
PASCAL.  It  is  sure  to  hold  the  reader's 
interest  359  pp.  Only  $9.95  plus 
75  cents  postage  & handling. 

Send  your  orders  to: 

BITS,  Inc. 

Dept,  7,  P.O.  Box  428 
Peterborough,  NH  03458 

Dial  your  bank  card  orders  TOLL-FREE:  800-258-5477 


Program ming  fn  R4SCAL 
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CIRCLE  INQUIRY  NO.  12 
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NEED  HARD-COPY? 


TEXAS 

INSTRUMENTS 
810  PRINTER 

s169500 


• 150  CHARACTERS  PER  SECOND 

• RS-232  INTERFACE 

• ADJUSTABLE  FORMS  TRACTOR 


To  Order’  Send  certified  check  (personal  or  company  checks  require  two  weeks.  10 
clear}  including  handling*  and  6%  tax,  if  a California  resident. 

•Handling  Less  than  $75a  add  3%:  $750  to  $1999.  add  2%:  over  $1999.  add  1% 
Everything  shipped  freight  collect  in  factory  cartons  with  manufacturer's  warranty. 


DIABLO,  SO  ROC,  DEC,  LEAR  SIEGLER  ...  write  or  call  for  free  catalogue. 


CIRCLE  INQUIRY  NO.  38 


BASIC  — 4K,  8K  and  Extended 
Livermore  Basic  (8080) 

Part  I:  Plot  Function 
INTERFACE  AGE  Dec76  p 115 
Part  It:  Interpreter 

INTERFACE  AGE  Jan77  pp  97-104 
Part  IN:  Floating  Point  Package 
INTERFACE  AGE  Feb77  pp  104-108 
Part  IV:  Octal  Debugging 
INTERFACE  AGE  Mar77  pp  121-124 
Livermore  Basic  (8080) 

Dr.  Dobbs  Jan77  pp  16-62 
PILOT 

Pilot,  Experimental  Version  (Z-80) 

People's  Computers  MartApr??  pp  4-5 

* MACROS 

ACT  8080  Macroprocessor 
Dr,  Dobbs  #23  pp  22-45 
General  Purpose  Macrogenerator  (6800) 
Dr.  Dobbs  #20  pp  23-29 
KAPIAR  Macroprocessor  (3080) 

Dr.  Dobbs  #20  pp  35-59 
Serial  Data  Program  (8080) 

SCCS  Interface  May76  pp  24-27 

•MAILING  LIST 
Addout  and  Address  Programs 
ROM  Feb78  pp  25-28 
Barefoortes  Mailing  List 
Kilobaud  May78  pp  81-82 
Mailing  List  (North  Star  (BASICE) 
Kilobaud  May78  pp  97-98 
Simple  Mailing  List  Program 
Instant  Basic  p 103 
Mailing  List  (MSJ  Disk  v 1,2) 

INTERFACE  AGE  May 78  pp  59-66 
Simple  Mailing  List  (MITS  v 3,2  8K) 
Kilobaud  May78  pp  79-80 


NOW  A SOLUTION 
TO  YOUR  I/O  HEADACHE  # 33 


MC,  BAG,  COD  accepted 


The  OE  1 OOO  Terminal  is  a low  cost 
stand  alone  video  terminal  that 
operates  quietly  and  maintenance 
free.  It  will  allow  you  to  display  on  a 
monitor  or  modified  T*V.  1 S lines  of  G4 
characters.  The  characters  can  be  any 
of  the  96  ASCII  alphanumerics,  and  any 
of  the  39  special  characters.  In 
addition  to  upper-lower  case  capability 
it  has  a scroll  up  feature  and  full  X-Y 
cursor  control.  All  that  is  required 
from  your  microcomputer  is  300 
baud,  RS  332  or  20  mA  current  loop, 
serial  data.  And  if  that  is  not  enough 
the  price  is  only  ^975.00  in  kit  or 
$350,00  assembled,  plus  $5.00 
shipping  and  handling.  To  order  phone 
or  write. 

OTTO  ELECTRONICS 

P.O.  Box  30BB 
Princeton.  N.J.  QB540 
BOB  / 440-9  1 65 
Dealer  Inquiries  invited 

N.J.  residents  add  5°/o  sales  tax.  09 
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CIRCLE  INQUIRY  NO-  5l 
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Water  Usage 

Instant  Basic  pp  169-171 

MAPS™ 

8080  Tape  Production 

INTERFACE  AGE  June78  pp  148-151 
International  ASCII  Publication  Standard  (6800) 

INTERFACE  AGE  May 78 

Converts  to  Robert  H.  Urterwyk’s  Basics  pp  73-74 
Converts  to  Fast  Typist  Mode  forUiterwyk’s  Basic  pp  74-77 
Converts  to  Fast  Typist  Mode  for  Altair  680b  pp  77-79 

International  ASCII  Publication  Standard  (8080) 

INTERFACE  AGE  May 78  pp  79-80 
Load  and  Dump  Format 

•LANGUAGES 
BASIC  — Tiny 
Casual  <8080) 

Dr  Dobbs  Nov/Dec76  pp  25-32 
Denver  (8080) 

Drt  Dobbs  Mar76  pp  20-30 
Corrections:  Dr.  Dobbs  Sept76  p 34 
Minol,  Tiny  Basic  with  Strings  (8080) 

Dr  Dobbs  Apr76  pp  9-17 

Corrections:  Dr.  Dobbs  June/July76  p 36;  Aug76  p 32 
NIBL,  Tiny  Basic  for  SC/MP 
Dr  Dobbs  NoWDec?6  pp  34-50 
NIBL,  Extended  Tiny  Basic  (SC/MP) 

INTERFACE  AGE  Jan77  pp  106  124,  128 
Palo  Alto  v 3.0  (8080)  (Z-80) 

PCCfs  Reference  Book  pp  64-88 
Palo  Aito  Tiny  Basic  (8080) 

Dr.  Dobbs  May76  pp  12-25 
Corrections;  Dr  Cobbs  June/ July  76  p 35 
Palo  Alto  by  Dr.  Wang  (8080) 

INTERFACE  AGE  Dec76  pp  92-108 
Tiny  Basic,  Extended  Version  #1  (8080) 

Dr  Dobbs  Jan76  pp  14-18 
Tiny  Basic,  Extended  Version  #2  (8080) 

Dr.  Dobbs  Feb76  pp  13-31 


ATTENTION 

MANUFACTURERS 

Established  Manufacturer’s  Representa- 
tive, full  coverage  of  the  Computer  Dealers 
of  California. 

LOOKING  FOR  ADDITIONAL  LINES 

Offices  located  in  Northern  and  Southern 
California.  Now  calling  on  established 
Dealers  of  the  Computer  Industry  every  45 
days. 

INCREASE  SALES 

BV 

CONTACTING 

F.  RAY  MOODY 

Manufacturer's  Representative 
10449  Dempsey  Avenue 
Granada  Hills,  California  91344 

(213)  361-7430 

CIRCLE  INQUIRY  NO.  46 


9 Uhique  time  saving  bus  patterns 
9 Press-fit  wrap-posts  8t  solder  terminals 
9 Many  board  and  contact  sizes 

4493-1  ANY  DIP,  $16.95  Accepts 
all  DIPs.  Offset  power  and  ground 

planes.  36/72  contacts.  4.5"  x 9.6”  | 

(6. 5"  also  available).  22/44  contacts  M 

also  offered  in  both  sizes.-  [y  jpjf  jjr 

8804  ANY  DIP,  $21 .95.  Accepts  Ji 
a/I  D(P$.  Offset  power  and  ground  n' 
ptanesr  50/1 00  con  tacts  spaced  . 1 25. " p H ! • M 

4112-5  PAD  BOARD,  $12.23.  Pad  , ? 
per  3 holes.  Ground  plane  on  back-  r I 
side,  4.5"  x 4.5"  or  4+5"  x 6.5"  or 
4.5"  x 9.6",  22/44  contacts  spaced 

8802-1  PAD  BOARD,  $21. 95.  Pad  W'f 

per  2 holes,  each  side,  peripheral  ujjjjj Q£| 

buses.  50/100  contacts  spaced  at 

8801  PAD  BOARD,  $19,96,  Pad  per 
each  hole,  each  side,  peripheral  buses.  S 
50/100  contacts  at  .1  25".  S-100  size/  fe  A 

8801  -1 , $1 4 95.  No  pads 
50/100  contacts  at  ,125", 

*S-1G0  size  is  5.3' 


9 Easy  to  wjre  hole  and  pad  patterns 
9 .042"  diameter  holes  on  .1"  grid 
9 P.C.  plug  or  flexcable  connections 


— just  holes 
S-100  size. 

wide. 


high  by  10 

VECTOR  ELECTRONIC  COMPANY  FULL  LINE  OF  SUPPORTING  PRODUCTS:  Card  cages  and  enclosures  for  all  Plugbords,  mating 
12460  Gladstone  Avenue 
Sytrrrar , California  91342 

Phone  { 213)  365-9661 
TWX  (91QJ  496-1539 
Send  for  new  data. 

CIRCLE  INQUIRY  NtX  60 


Prices  subject  to  change  without  notice, 


Patented  Vector  P184  Tool  is  three  times  faster  for  inter- 

connecting  wrap-post  designs.  $29.95.  V 

Our  toll-free  number  whicn  can  ue  usea  oy  customers  outside  of  California  Is  800-423-5659 


INTRODUCING  THE 

X-Y  PLOTTER  UNIT 


LOW  COST  * Rugged  and  Reliable  * Includes  powersuppiy 
and  interface  * Resolution  .01  • Completely  Assembled 


KITS  FOR  THE  DO-IT-YOURSELFER! 

Versatile  • Console  and  power  supply  available. 


IT  x 17  inch  drawing  area 

S795. 

Maiching  Console 

110. 

17  x 22  inch  drawing  area 

950. 

Matching  console 

130. 

Request  your  own  FREE  brochure 
OR 

OWNER'S  MANUAL $5.  (Outside  US/Canada  add  $3  Postage). 

European  inquiries  should  be  directed  to  our  overseas 
representative  dEdeta  edv  . HatzfelderStr  35.D-5600, 
Wuppertal-2  r Germany. 

^tjluanliUls  IGabnratnrg,  Inr. 

BOX  646  • PITTSBURG,  KANSAS  66762  *1316)  231-4440 


CIRCLE  INQUIRY  NO.  70 


^P<xocZtc 

/DIGITAL/  SL 

RELIABILITY 
QUALITY 
DEPENDABILITY 


8K  STATIC  RAM 
ASSEMBLED 
S-100 


ADDRESSING 

PROTECT 


TWO  INCEPEMJENT  JK  BLOCKS  SELECTED 

by  pluggable  jumpers  at  board  edge 


OM-aoARD  switch  write  photectsajnpkjtects  all  bk 

OR  EACH  4K  BLOCK  CAH  BE  PROTECTED  VIA  fPONT  PASIEL 


BUFFERING 
LOW  POWER 


ALL  SHOO  BUS  UNE5  ARE  FULY  SUFFERED 
OWE  LS.TTL  LOAD  PER  OWE 

21  ms  RAMS  ■ THE  skrs  TYPICALLY  REQUIRES  I.BMiPS 
AT  B VOLTS  - 4 DN-OOAFtD  5 VOLT  REGULATORS 


WAIT  STATES 

QUALITY 

GUARANTEE 

DELIVERY 

PHANTOM 

TESTING 


Ci,  1,  OR  2 WAIT  STATES  MAY  BE  SELECTED 
VIA  A PLUGGABLE  JUMPER 


Tit  BOARD  (S  GLASS  EPOSY  WITH  SILK  SCREEN  LEGEM3, 

FULL  SOLDER  MASKS  ON  BOTH  SUES,  FLOW  SOLDERING.  GOLD  CONTACTS 


IF  NOT  SATISFIED  RETURN  THE  UNDAMAGED  SKHS  WTiTWI 
10  DAYS  FOR  FULL  REFUND  - ALSO  90  DAY  LIMITED  WARRANTY 


STOCK  TO  30  DAYS  - CALL  BETYVEEN  &30  AND  frOO  TO  RESERVE 
YOUR  BARS  OH  FOR  MORE  INFORMATION 


MEMORY  D^ARLE  IS-  IMPLEMENTED  VIA  PHANTOM  fflN  07) 


COWLETE  TESTING «OT  OM.YOE  AU.  MEMORY  CELLS  BUT  ALSO 
OF  ALL  SUPPORT  CIRCUTIRY  AND  CRTIONS 


SPECIAL 


INTRODUCTORY 

PRICE 

ASSEMBLED/ TESTED 


430  nt  2513  ni 


$14995  $18995 

CALIFORNIA  RESIDENTS  ADD  63  TAX 


(714)  992-  5540 
2555  E.  CHAPMAN  AVE. 
SUITE  604 

FULLERTON,  CA  92631 


Tax  Calculation  Program 

INTERFACE  AGE  Jan78  pp  158-162 
1040  Tax  Program 

Basic  Software  Library  v 8 pp  1204-1215 

• FLOATING  POINT 

Floating  Point  Math  Package  <8080) 

INTERFACE  AGE  Feb77  pp  104-108,  120 
Floating  Point  Routine  (6502) 

INTERFACE  AGE  Nov76  pp  103-111 
Floating  Point  Routines  (6502) 

Dr.  Dobbs  Aug77  pp  17-19 
K1MATH:  Calculator  Supplement  (6502) 

Dr,  Dobbs  #20  pp  17-21  nb:  Also  listed  as  — 
MATHPAC:  Kimath  Calculator  Supplement 

• FLOPPY  DISK 

Floppy  Disk  Drive,  Input/Output  Routines  (8080) 

Byte  June77  pp  92-96 

Handling  Routine  for  Altair  Disk  Drive  (8080) 

Kilobaud  Mar77  pp  95-97 

ISIS:  Intel  Systems  Implementation  Supervisor  (PL/M) 
Dr+  Dobbs  #21  pp  13-17 
Interrupt  Controller  for  S-100  Bus  (8080) 

INTERFACE  AGE  May 78  pp  152-154 
Interrogation  Routine  for  Track  Sector  Headings  (6800) 
Byte  Jan78  p 68 

Routines  to  Wrrte/Read  Disk  Data  (6800) 

Byte  Jan78  p 70 

- HEXADECIMAL 
Blitz  Drill  (6502) 

The  First  Book  of  KIM  pp  38-39 
Convert  6800  Hex  to  Intel  Format 
INTERFACE  AGE  May77  pp  109-110 
Hexadecimal  to  Decimal  Conversion 
Kilobaud  Aug77  p 105 
M6800  Hex  Dump  to  Print  Program 
SCCS  Interface  July76  pp  45-46 

•HOLIDAYS 

Western  Easters:  1978  to  2001  (Pafo  Alto  Tiny) 

ROM  Feb78  p 68 

•HOMEBREW 

David  Brader’s  Kompuutar  Front  Panel  Service 

Byte  Nov77  pp  136-137 

• HOUSEHOLD  MANAGEMENT 
Budgeting,  Recursive 

Personal  Computing  May/June77  pp  54-59 
Checkbook  Balancing 

Basic  Software  Library  v 8 pp  1241*1243 
Checkbook  Balancer  (SWTPC  4K  v 2.0) 

INTERFACE  AGE  May77  p 126 
Checkbook  Reconciliation 

Basic  Software  Library  v 8 pp  1234-1238 
Financial  Behaviorism  (North  Star  BASIC) 

Creative  Computing  May/June  78  pp  110-111 
Home  Accounting  System  (SOL) 

Access  Nov77  pp  18-20 
Household  Finance  System 
INTERFACE  AGE  Dec77  pp  54-55 
Year-to-Date 
Past  12  Months 
Annual  Report 
Home  Stock  Analysis 
Kilobaud  Dec77  p 91 
Household  Monthly  Finance  System 
INTERFACE  AGE  Dec77  pp  48*49 
Household  Payables  Program 
INTERFACE  AGE  Dec77  pp  59-61 
Saving  Money 

Sixty  Challenging  Problems  p 57 

Income  Tax  Calculation  Program 
INTERFACE  AGE  Jan78  pp  158-162 
Form  Letter  in  Response  to  Form  Letters 
Kilobaud  Mar77  p 64 
Recipe  Cost  (PET) 

Some  Common  Basic  Programs  p 173 
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CIRCLE  INQUIRY  NO,  S2 


NOVEMBER  1978 


Discounted  Commercial  Paper  (PET) 

Some  Common  Basic  Programs  p 27 
Earned  Interest  Table  (PET) 

Some  Common  Basic  Programs  p 17 
Effective  Interest  Rate  of  an  Investment  (PET) 

Some  Common  Basic  Programs  p 15 
Investing 

Annual  Depreciation 
Loans  with  Terms 
Financial  Analysis 
INTERFACE  AGE  Mar78  p 55 
Annuity  Set 
Lump  Sum 
Bonds 

Future  Value  of  an  Investment  (PET) 

Some  Common  Basic  Programs  p 1 
Future  Value  of  Regular  Deposits  (PET) 

Some  Common  Basic  Programs  p 3 
Initial  Investments  (PET) 

Some  Common  Basic  Programs  p 9 
Installment  loan  Accrued  Interest 

Basic  Software  Library  v 0 pp  1264-1265 
Installment  Loan  Rule  of  78s 
Basic  Software  Library  v 8 p 1248 
Installment  Loan  Monthly  Payments  (Revised) 

Basic  Software  Library  v 8 p 1259-1262 
Installment  Payments  with  Interest  on  Unpaid  Balance 
Guided  Tour  to  Computer  Programming  p 144 
Installment  Loan’s  True  Interest 
Basic  Software  Library  v 1 p 92 
Installment  Payments  with  Add-On  Interest 

Guided  to  Tour  to  Computer  Programming  p 142 
Interest  Calculations,  Simple  (Pittman’s  Tiny  BASIC)  (6502) 
Kilobaud  June78  p 43 
Interest  and  Compound  Interest 
Sixty  Challenging  Problems  p 58 
Loan:  Annual  Rate  of  Interest  (PET) 

Some  Common  Basic  Programs  p 41 
Loan:  Last  Payment  (PET) 

Some  Common  Basic  Programs  p 33 
Loan:  Principle  (PET) 

Some  Common  Basic  Programs  p 29 
Loan:  Regular  Payments  (PET) 

Some  Common  Basic  Programs  p 36 
Loan:  Remaining  Value  (PET) 

Some  Common  Basic  Programs  p 36 
Loan:  Term  (PET) 

Some  Common  Basic  Programs  p 38 

Loan  Payment  Program 
Kilobaud  Feb77  pp  68  69 
Minimum  Investment  with  Withdrawals  (PET) 

Some  Common  Basic  Programs  p 11 
Monthly  Installment  Loan  Payments 
Basic  Software  Library  v 1 p 51 
Basic  Mortgages 

People’s  Computers  May/June77  p 47 
Mortgage  Schedules  (Revised) 

Basic  Software  Library  v 0 pp  1268-1269 
Mortgage  Amortization  Table  (PET) 

Some  Common  Basic  Programs  p 44 
Home  Mortgages  (CAI) 

Cafculators/Computers  May77  pp  18T  20 
Mortgage  Terms:  Comparisons 
Basic  Software  Library  v 1 p 67 
Nominal  Interest  Rate  on  investments  (PET) 

Some  Common  Basic  Programs  p 13 
Recursive  Budgeting 

Personal  Computing  May/June77  pp  54-59 
Regular  Deposits  (PET) 

Some  Common  Basic  Programs  p 5 
Regular  Withdrawal  on  an  Investment  (PET) 

Some  Common  Basic  Programs  p 7 
SBA  Loan  Repayment  Schedule 
Basic  Software  Library  v 4 p 81 1 
Savings  interest 

Basic  Software  Library  v 4 p 808 
Saving  Money 

Sixty  Challenging  Problems  p 57 
Systematic  Savings 
Creative  Computing  Nov/Dec77  p 132 


lTRS-80 


SOFTWARE 


AC-1  TRS-8G  ASSEMBLER  USERS:  Z-8G  dis- 
assembler available.  Displays  the  con- 
tents of  your  memory  as  symbolic  in- 
structions and  ASCII  code,  where  rele- 
vant. Zilog  mnemonics  used  throughout. 
Also  shows  memory  addresses  and  con- 
tents in  hexadecimal.  Requires  Level  I 
BASIC  with  16K  and  assembler,  or  Level 
II  BASIC.  [Specify  which  you  have).  Exe- 
cution tape  and  instructions,  $20. 

AD-9 

TRS-80  Level  I or  II  data  base  manager  $20. 


«:1  Inventory  $20. 


A2:3  Stock  and  bank  account  $15, 

AF;D 

TOP  SECRET  DISK  INFO 

$10  each  including  diskette 

HAS  PASSWORDS  REMOVED 

neW  LEVEL  I + CALL  OR  WRITE 
LEVEL  11+  FOR  INFO 


ACS  SERVICE 


4836  SHEFFIELD  DR.  615  885-1875 
NASHVILLE,  TENN.  37211 


CIRCLE  INQUIRY  NO.  2 


TERMINALS  FROM  TRANSNET 


PURCHASE 

12-24  MONTH  FULL  OWNERSHIP  PLAN 
36  MONTH  LEASE  PLAN 


DESCRIPTION 

PURCHASE 

PRICE 

12  MDS. 

PER  MONTH 
24  M0S. 

36  M05 

DECwriter  II 

$1,495 

$145 

$ 75 

$ 52 

DECwriter  III,  KSR 

2,695 

257 

137 

95 

DECwriter  III,  RO  

2,095 

200 

107 

73 

DECprinter  1 

1,795 

172 

92 

63 

VT100  CRT  DECscope 

1,595 

153 

81 

56 

Tl  745  Portable 

1,875 

175 

94 

65 

Tl  765  Bubble  Mem 

2,995 

285 

152 

99 

Tl  810  RO  Printer 

1,895 

181 

97 

66 

Tl  820  KSR  Terminal  . . 

2,395 

229 

122 

84 

QUME,  Ltr.  Qual.  KSR  . 

3,195 

306 

163 

112 

QUME,  Ltr.  Qual.  RO  . . 

2,795 

268 

143 

98 

ADM  3A  CRT. 

875 

84 

45 

30 

HAZELTINE  1400  CRT. 

845 

81 

43 

30 

HAZELTINE  1500  CRT 

1,195 

115 

67 

42 

HAZELTINE  1520  CRT. 

1,595 

153 

81 

56 

Dataproducts  2230  — 

7,900 

725 

395 

275 

DATA  MATE  Mini  floppy 

1,750 

167 

89 

61 

FULL  OWNERSHIP  AFTER  12  OR  S4  MONTHS 
10%  PURCHASE  OPTION  AFTER  3S  MONTHS 


ACCESSORIES  AND  PERIPHERAL  EQUIPMENT 

ACOUSTIC  COUPLERS  • MODEMS  • THERMAL  PAPER 
RIBBONS  • INTERFACE  MODULES  • FLOPPY  DISK  UNITS 


PROMPT  DELIVERY  • EFFICIENT  SERVICE 


n 


Trans  Net  Corporation 

2005  ROUTE  22,  UNION,  N.J.  07083 

201-688-7800 


CIRCLE  INQUIRY  NO,  79 


■ 


ANNOUNCING  A 
most  programmable  ease* 
all-around  versatile,  software 
supportable,  justifiable 
cost-efficient,  capable 
state-of-the-art 
BUSINESS  COmPUTER. 

THE  TEI. 

If  you  need  additional 
convincing  information 
for  the  people  in  the 
back  office. . .call  on  us. 

M 

miduicst-  computers,  inc. 

70S  9.  (TWIN  STREET/' lOfTiePRD,  It  60149 
(313)  495-9999 

CIRCLE  INQUIRY  NO.  45 


New 

Load  and  Go 
3D  Graphics 
Rackages 

forCromemco  Oazzler 
and  Matrox  ALT  **256 
Only  $15  complete  with 
tarbell  or  paper  tape 
and  instructions. 


W for  the  experimenter, 
try  our  3D  packages  for  8080/Z80  ($30)  or  6800 
($28)  or  BASIC  ($22),  or  our  2D  drivers  for 
Cromemco  Dazzler,  Matrox  ALT*  *256,  and  Vector 
Graphics  HR  at  $20.  All  very  versatile,  all  heavy 
on  documentation. 

if  you’d  just  like  more  information,  ask  for  our 
free  catalog.  We  can  brighten  the  picture  for  you. 


(217)367-0299 

The  engineering 
& graphics 
software  people 


LOGIC 

Box  V,  Savoy,  I L 61874 


Disassembler  and  Super  Software  for  SOL 

Dr.  Dobbs  #21  pp  39*46 
Disassembler 
Dr.  Dobbs  Mar77  pp  25-29 
Disassembler 

Dr.  Dobbs  Feb77  p 30 

• DISK 

Disk  Timesharing  to  Bead  Non-Timesharing  Diskettes  (8080J 
Computer  Notes  Nov 77  p 7 
Disk  Utility  Manipulation  Program  v 5.1 
Basic  Software  Library  v 7 pp  1172-1 178 
I/O  Driver  Program  (808GHZ-80) 

INTERFACE  AGE  Sept77  pp  15M55 
I/O  Drive  Routines  (8080) 

Byte  June77  pp  92-96 

Patch  to  MSPs  FD  8 Disk  System  for  Output  Information 
Dr.  Dobbs  #18  p 44 
Super  Simple  Disk  Boot  (8080) 

Byte  Mar78  pp  183-184 

Translate  MITS  8K  Basic  into  Format  to  Run  3.4  Disk  Basic 

ROM  Feb7S  pp  86-87 

Z-8Q  Development  System/Disk  I/O  Keyboard  Handler 
INTERFACE  AGE  Sept77  pp  167-168 

•DRIVER 

Modified  VDM-1  Driver  by  Li  Chin  Wang 
Dr.  Dobbs  Nov/Dec77  pp  13-14 
Modified  VDM-1  Driver 
Dr.  Dobbs  #20  pp  13  14 

• EDITOR 

Fylstra’s  “Sweets”  Editor  (KIMK6502) 

Byte  Feb78  p 62 

Revisions  to  the  above  program 

Dr.  Dobbs  #25  pp  37-39 

Format  Updating  Original  Newsletter  SWTPC  Editor  to 
SWT  PC  Do-Resident  Editor/Assembler  (6800) 

Dr.  Dobbs  #20  p 30 
Mini-Editor  for  8080  Pilot 
Dr.  Dobbs  #22  p 44 
Tiny  Linkage  Editor  (8080XZ-80) 

Dr.  Dobbs  Mar77  p 9ff 

•ELECTRONICS 
Bias  Circuit  Design 

Computer  and  Programming  Guide  for  Engineers  p 206 

Butterworth  Active  Filter  Program  (IMSAI) 

73  Apr78  p 89 

Calculates  Low  Pass  Filter  Components 
Basic  Software  Library  v 2 p 304 
Coil  Design  (Digital  Group) 

73  Mar78  pp  99-102 
Computerized  Wireless  AC  Control 
Byte  Apr78  pp  124-125 

Controlling  Expanded  Digital  Voltmeter  Program 

Byte  Jan78  pp  52,  54 
Convolutions  in  Time  Domain 

Basic  Software  Library  v 2 p 300 


• FINANCE 

Accrued  Installment  Loan  Interest 
Basic  Software  Library  v 1 p 57 
Amortization  Schedules  (Altair  Disk  Extended) 
Personal  Computing  Apr78  pp  50-51 
Annuities:  Payments  and  Withdrawals 
Basic  Software  Library  v 4 p 763 
Annual  Interest  Rates 

Basic  Softwre  Library  v 4 p 799 
Annual  Investment  Rate  of  Return 
Basic  Software  Library  v 1 p 61 
Compound  Interest 
Basic  Software  Library  v 1 p 1 1 
Depreciation 

Basic  Software  Library  v 8 pp  1252-1253 
Straight  Line 
Sum  of  Year  Digits 
Double  Declining  Balance 
Percentage  of  Declining  Balance 
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The  great  unknown. 


To  all  but  a few,  Industrial  Micro  Systems 
is  unknown. 

Yet,  we  ship  thousands  of  microcomputer 
products  each  month. 

And  we  produce  large  quantities  of 
highly-reliable  memory  boards,  mother  boards 
and  wire  wrap  boards. 

Floppy  disk  systems  come  off  the  end  of 
our  assembly  line  by  the  hundreds.  Single, 
double  and  triple  drive  enclosures  complete 
with  all  control  electronics  including  the 
drives,  if  you  desire. 

What’s  more,  Industrial  Micro  Systems 
makes  complete  microcomputer  systems  — 
ready  to  plug  in  and  start  running  programs. 


And  we’ve  got  dozens  of  exciting  new 
products  on  the  drawing  boards,  scheduled 
for  introduction  in  months  to  come. 

You’ve  seen  Industrial  Micro  Systems 
products  many  times.  In  fact,  you  probably 
own  a few  — with  somebody  else’s  brand 
on  them. 

Be  watching,  you  will  begin  seeing  our 
products  and  our  name  in  computer  systems 
everywhere. 

With  great  products  and  prices,  we  won’t 
stay  unknown  for  long. 

Industrial  Micro  Systems,  628  N.  Eckhoff; 
Orange,  California  92668,  (714)  633-0355. 
Dealer/supplier  inquiries  answered  promptly. 


Industrial  Micro  Systems 

The  great  unknown.  " 
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SELECTRA-TERM 


Turn  your  TRS-80  into 
a complete  word  processing  system. 


Just  hook  up  the  cables  and  connectors  supplied 
with  your  SELECTRA-TERM  and  you're  ready  to  run. 
Input  your  text  and  type  the  single  command:  LPRINT. 
The  SELECTRA-TERM  automatically  outputs  clear, 
clean  high  fidelity  copy. 

Incredibly  simple! 

Brand  new.  $1925* 

Fully  assembled  and  tested. 

Delivery  five  weeks. 

Many  options  available. 

*115  VAC,  60  Hz  Model. 

Direct  international  sales  inquiries  to 

International  Sales  Division 
17648  Orna  Drive 
Granada  Hills,  CA  91344  USA 


COMPARE  THIS 
DOT  MATRIX  OUTPUT 

with  the 

SELECTRA-TERM  high 
fidelity  impact 
print! 


Discounts  Available  to 
EDUCATIONAL  ACCOUNTS 

Contact  Dolores  Sun 
P.  0.  Box  8394 •Ann  Arbor,  Ml  48105 
(313)  665-8514 


SELECTRA-TERM  can  also  be  connected 
to  the  parallel  port  of  PET  » Apple  II  « 
Heath  H8  ■ I MSA  I ■ Cromemco  ■ Alpha 

Microsystems  • Space  Byte  « North  Star 


TP 


i rap 


micro 

computer 

devices 

inc. 

960  E.  Orangethorpe,  Bldg.  F 
Anaheim,  California  92801 
Telephone  (714)  992-2270 


*TRS-80  is  a product  of  Radio  Shack 


“Innovators  to  the  Microcomputer  Industry” 
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■ MAPS 

Chorepleth  Mapping,  CHAMPS 

Creative  Computing,  Nov/Dec76  pp  72-74 
Distance  in  Statute  Miles  with  Bearing  (6800) 
Byte  July 77  pp  118-119 

Latitude  and  Longitude  within  Known  Variables 
Basic  Software  Library  v 2 p 426 
Latitude  and  Longitude  from  Sextant  Readings 
Basic  Software  Library  v 2 p 332 
Map  Check  (PET) 

Some  Common  Basic  Programs  p 178 

' MATCHING  CHARACTERISTICS 
Penpal  Matching 

Byte  Jan76  p 49 
People  Matching  (Applesoft) 

Personal  Computing  June  78  pp  58  59 

■ MATHEMATICS 

Abundant  and  Deficient  Numbers 
Sixty  Challenging  Problems  p 57 
Amicable  Numbers 
Game  Playing  with  Basic  p 72 
Amicable  Numbers 

Sixty  Challenging  Problems  p 50 
Analysis  of  2 Vectors  (PET) 

Some  Common  Basic  Programs  p 58 
Angle  Conversion:  Degrees  to  Radians  (PET) 
Some  Common  Basic  Programs  p 63 
Area  of  a Polygon  (PET) 

Some  Common  Basic  Programs  p 52 
Arithmetic  Expression  Evaluator 
Or,  Dobbs  June/Jgly76  pp  11-12 
Modifications:  Dr,  Dobbs  Nov/Dec76  pp  52-53 
Armstrong  Numbers 

Sixty  Challenging  Problems  p 50 
Armstrong  Numbers 

Game  Playing  in  Basic  p 79 
Basic  Algorithms  for  Common  Math  Functions 
INTERFACE  AGE  Feb77  p 103 


Binomial  Coefficient  Computation 
Computers  and  Programming  Guide  for  Engineers  p 205 
Calculating  of  Poly-Inscribed  Polygons 
Creative  Computing  Juiy/Aug78  p 70 
Calculation  of  Spherical  Triangles 
Basic  Software  Library  v 2 p 398 

1 RELOCATOR 
Relocator  for  KIM  (6502) 

The  First  Book  of  KIM  pp  127-128 
KI  M Relocator  (6502) 

The  First  Book  of  KIM  pp  131-133 
Program  Relocator  (6502) 

Dr.  Dobbs  Apr77  pp  30-31 
Relocator  (6800) 

INTERFACE  AGE  Mar78  p 166 
Relocator  (8080) 

SCGS  Interface  Mar76  p 45 
Subroutine  for  Hardware  Program  Relocafor  (6800) 

Kilobaud  Mar77  pp  26-27 
Machine  Code  Relocator  (8080) 

Byte  July 77  pp  92-95 

* RENUMBERING 

Apple  II  Renumber/Append  Subroutines 

Dr,  Dobbs  #23  pp  6-9 

■ RETIREMENT 

Retirement  Pay  for  Civil  Service  Workers 

Basic  Software  Library  v 4 p 803 

1 ROBOTS 

ARtifically  Random  Self-Motivation  Program  (8080) 

INTERFACE  AGE  Apr78  p 158 

Interactive  Programming  Languages  for  Robot  Control  (8080) 

Dr.  Dobbs  #18  pp  11-19 

Additions  to  above  program;  Dr.  Dobbs  #25  pp  18-20 

Program  for  Robot  Control  (KIM  1)  (6502) 

INTERFACE  AGE  Apr77  pp  24-27 


■NEW  BESTSELLERS - 


MICROPROCESSOR 

interfacing 

TECHNIQUES 


MlCROCOMPlfllR 

PROGRAMMING: 


S«l 

S^TH^SStTTfS 


INTRODUCTION  TO  PERSONAL  AND  BUSINESS  COMPUTING 

By  Rod  nay  Zaks,  250  pp,  ref  C200  $6.95 

new,  For  the  beginner.  How  to  use  and  purchase  a system,  from 
the  microcomputer  box  to  the  peripherals.  Why.  Business  require* 
ments.  Haw  to  fail  Programming.  Which  BASIC? 

NOW  ALSO  AVAILABLE  ON  CASSETTES  - 3 hfS,  ref  3lO  $14,95 


PROGRAMMING  M1CROCOMPUTER&6S02 

By  Rodnay  Zaks,  250  pp,  ref  C2Q2, 


$9,95 


new.  How  to  program  microprocessors,  with  6502  examples: 
arithmetic,  input-output,  peripherals.  Interrupts,  An  educational 
text  requiring  no  prior  programming  knowledge,  yet  useful  to 
those  wanting  to  learn  about  specific  programming  techniques. 
Applicable  to  PET,  KIM,  VIM,  APPLE. 


MICROPROCESSORS:  from  chips  to  systems 

By  Rodnay  Zaks,  416  pp,  ref  C201 


$9.95 


MICROPROCESSOR  INTERFACI  NG  TECHNIQUES 

By  Austin  Lesea  and  Rodnay  Zaks.  416  pp,  ref  C207, 


$9.95 


USED  worldwide  as  university  text.  A comprehensive,  yet 
detailed  and  ciear  introduction  to  all  aspects  of  microprocessors. 
How  they  work.  The  ROM,  RAM,  PIG,  UART,  Haw  to  interconnect. 
System  development. 


ALSO  USED  WORLDWIDE  AS  UNIVERSITY  TEXT , HOW  to  Connect  lO 
all  the  usual  peripherals,  from  keyboard  to  floppy  disk,  including 
A/D,  displays,  standard  busses  (RS232,  SIOO.  IEEE  488)  and 
dynamic  RAMs. 


TO  ORDER 


• BY  PHONE:  call  (415)848-8233 

B an  k A m e ri  c ard  / M as t ere  h arge  accep  ted 

• SHIPPING:  no  charge  when  payment 
included. 

ADD:  $l,50/book  for  fast  shipping. 
•TAX:  in  California,  add  sales  tax, 

•OVERSEAS: 

SYBEX-EUROPE,313  rue  Lecourbe, 
75015  - PARIS,  France  Tel:(1  >8282502 


2020  M II via  St. 
Berkeley, 

Calif  94704 


NAME 

COMPANY 
ADDRESS 
CITY 


. POSITION 


_ STATED!  P 


□ C201  □ 0207  DC 200  DC202  DOTH  EH 

D Payment  enclosed  C.  Bill  company  □ Bill  me 
ADD  $1 .50/ BOOK  FOR  FAST  SHIPPING 
charge  my  □ Visa  Master  charge 

D Number Exp  date 

Signature.  Send  catalog. 

□ FREE  CATALOG/  ORDER  FORM  □ 


-u 
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ECONORAM™  III  with  Synchrofresh™  8K  dynamic 
memory  is  the  only  dynamic  with  refresh  that  weaves 
itself  invisibly  into  natural  timing  of  the  S-100  bus. 
Assembled,  burned-in,  tested  and  warranteed  1 year 
to  be  as  reliable  as  any  static.  $149; 

v\ 


'*s9SS^ 

SUPERRAM™  16K  static  memory  is  configured  as 
four  4K  blocks,  each  addressable  and  write-protec- 
table. High-efficiency  design  is  uncrowded,  meets 
Proposed  IEEE  S-100  Standard  with  all  signals  fully 
buffered.  Complete  kit  with  solder  mask  and  parts 
legend  for-  tjasy  assembly.  Great  quality  at  just  $299. 


George  Morrow  is  The  Big  Man  in 

S-100  memory.  He  designed  the  first  big 
breakthrough  in  S-100  memory  prices,  the  best- 
selling ECONORAM™t4K.  Now,  Morrow's  Micro- 
Stuff  makes  the  on  ly  I i ne  of  S-1 00  memory  prod  ucts 
that  goes  all  the  way  from  8K  boards  to  full-size 
floppy  disk  systems. 

And  every  one  of  the  Morrow's  MicroStuff 
memory  products  kills  its  competition.  In  quality,  in 
features.  In  performance.  And  in  price. 

Ask  anyone  about  Morrow  memories.  The  1978 
Image  Profile  study  of  microsystem  owners  found 
Morrow  one  of  the  four  best-known  names  in 
accessories. 

Morrow  memories  are  accessories  after  your  facts. 

Made  by  Morrow’s  MicroStuff  and  distributed  exclusively 
by  Thinker  Toys™  you  can  find  them  at  more  than  150  com- 
puter shops  throughout  the  U.S.  Ask  your  nearest  computer 
store  to  order  for  you. 

Or  order  directly  from  Thinker  Toys™  1201  10th  St.,  Berkeley, 
CA  94710.  Cai!  (415)  524-2101  10-4  Pacific  Time.  (Direct  orders 
include  $7  handling  for  Discus  I,  other  products  add  $3; 

Cal  res.  add  tax.) 


Morrow  makes  memory  for 


9 


‘TTIkmmlk®!?  ITto 


tm 


SUPERRAM™  32K  static  memory  is  the  latest  Morrow 
Breakthrough  in  S-100  memory  design,  using  only  7 
ICs  for  control.  Configured  as  two  16K  blocks,  each 
addressable  and  write-protectable.  Meets  the  Pro- 
posed IEEE  S-100  Standard  including  full  buffering 
of  all  data  and  address  lines.  Complete  kit  with  full 
documentation  for  just  $649! 


N DISCUS  I™  full-size  disk  system 
features  IBM-compatible  250,000- 
byte  format.  System  delivered  fully 
assembled,  tested  and  warranteed  includ- 
ing: Shugart  800R  disk  drive  in  cabinet  with 
power  supply,  8-disk  capacity  S-100  controller 
with  on-board  serial  I/O  port,  all  cables  and  con- 
nectors, and  complete  software  package.  Complete 
system,  $995.  Mounted  Shugart  800 R drive  oniy,  $795. 
Optional:  Micro-Soft  Extended  Disk  BASIC,  $199.  Micro- 
Soft  FORTRAN,  $349.  CP/Mf  $70. 

*CP/M  is  a trade  mark  of  Digital  Research 
tECQNORAM  is  a trade  mark  of  GODBOUT  Electronics 


Robot  Simulation  on  Microcomputers  (8080) 

Byte  Apr78  p 136 

•STOCKS  AND  BONDS 
Bond  Price  and  Accrued  Interest 
Basic  Software  Library  v 1 p 3 
Effects  of  Bond  Switch 

Basic  Software  Library  v3p  660 
Financial  Projection  for  an  Investor 
Basic  Software  Library  v4p  722 
Microcomputer  Stock  Options 
INTERFACE  AGE  Feb77  pp  29-38 
Stock  Market  Analysis  (North  Star) 

Personal  Computing  May78  pp  50-57 
Value  of  Stock 

Basic  Software  Library  v 3 p 640 

•STRUCTURED  PROGRAMMING 
Basic  Preprocessor 
INTERFACE  AGE  Feb78  p 85 

• TAXES 

1040  Tax  Program 

Basic  Software  Library  v 8 pp  1204-1215 
Payroll  Withholding  Tax  Update 
Basic  Software  Library  v 6 p 1077 

• TBX  MODIFICATIONS 

TBX  Mods  for  SWTPC  TVT-2 

Dr,  Dobbs  Feb76  p 34 

• TELEPHONE 

Toll  Totalizer  (TRS-80) 

Radio-Electronics  July78  p 57 

•TEMPERATURE 

Temperature  Conversion  (F_,  C_,  K__  and  R_) 

Computer  and  Programming  Guide  for  Engineers  p 164 
Temperature  Sensing  Routine  (6800) 

Kilobaud  Mar78  pp  111-118 


•TEXT  EDITOR 
Edit  (8080) 

Computer  Notes  Oct77  pp  4-5 
Classy  Text  Editor  (8080) 

Dr,  Dobbs  June/July76  pp  13-26 
Disc  Basic  4.0  Text  Editor  (8080) 

Computer  Notes  Ocl77  pp  11-13 
Line  Counting  in  Text  Editing  Listing  (8080) 

Computer  Notes  Nov77  p 8 

“Low  Calorie”  Text  Editor  with  Subroutines  and  Processing 
Routines  (6502) 

Byte  Feb78  pp  62-77 
Quick  Work  Processing  System  (8080) 

Computer  Notes  Oct77  p 19 
Text  Editor  (6800) 

INTERFACE  AGE  Dec76  pp  89-91 
Text  Editor,  Word  Processing  Program 
Basic  Software  Library  v 7 pp  1136-1142 
Text  Editor  for  Altair  Basic  (8080) 

SCCS  Interface  May 76  pp  49-53 
Word  Processing  Program  v 1.1 

Basic  Software  Library  v 7 pp  1 136-1 142 

•TICKERTAPE 
Hole  Printing  Program 
Creative  Computing  MayfJune77  p 126 

•TIME 

Calendar 

Baste  Computer  Games  p 38 
Calendar  for  Year 

101  Basic  Computer  Games  p 65 
Day  of  the  Week  (PET) 

Some  Common  Basic  Programs  p 192 
Days  Between  Two  Dates  (PET) 

Some  Common  Basic  Programs  p 184 
Local  Mean  Time  Calculation 
INTERFACE  AGE  Aug77  p 32 
Local  Sidereal  Time  and  Date 
INTERFACE  AGE  Aug77  pp  33-34 


Now  you  can  have  a 
3.5  Megabyte  Storage  System 
using  low  cost  Tape  and  Disk! 


MECA  provides  you  with  a choice  of  tape,  or  disk,  or  both.  Each  can  be  used  as  a stand-alone 
system,  or  together  as  a FULLY  INTEGRA  TED  SYSTEM . providing  you  up  to  3,5  Megabytes  of 
on  line  storage  for  your  S-1 00  bus  computer. 

CAPACITY 


• ALPHA-1  Tape  System  stores  over 
750K  bytes  on  each  side  of  a C-90 
cassette. 

• DELTA-1  Disk  System  uses 
double  density  which  stores  up  to 
200K  bytes  on  514"  mini-floppy. 

SPEED 

• ALPHA- 1 high  speed  searches  100 
inches  per  second. 

• DELTA-1  worst  case  search  is  1.5 
seconds. 

•ALPHA-1  Data  Transfer  Rate  is  781 
Bytes  per  Second. 

► DELTA-1  Data  Transfer  Rate  is 
25,600  Bytes  per  Second. 


HARDWARE 

• Compatible  with  all  popular  S-100 
Bus  Microcomputers, 

• Replaces  ROM/PROM  Monitors, 

• Independent  motion  control,  read/ 
write  electronics. 

• ALPHA- 1 provides  unique  audio 
track  under  computer  control. 

SOFTWARE 

• Operating  System  handles  variable 
length  named  files,  is  Random  Access, 
Updates,  Packs  and  Copies  with  a 
single  command.  Includes  Editor, 
Assembler  and  Debugger, 


• Microsoft  BASIC  available  in  8K, 
Extended  and  Disk  Extended 
BASIC. 

• CP/M  available  for  the  DELTA-1 . 

SYSTEM  INCLUDES: 

Each  drive  with  its  own  electronics, 
controller,  power  supply,  cabling,  case, 
manual  and  software  on  cassette  or 
514"  disk.  Wood  panels  on  ALPHA-1 
are  optional. 

For  complete  information,  phone  or 

incca 

7026  O.W.S.  Road.  Yucca  Valley,  CA  922S4 
(714)  365-7686 


70  INTERFACE  AGE 


CIRCLE  INQUIRY  NO.  34 


NOVEMBER  1978 


Osborne  & Associates,  Inc. 

The  World  Leaders  in  Microprocessor  Books 

If  you  want  information  on  microprocessors,  read  the  Osborne  books. 


An  Introduction  to  Microcomputers 

Volume  0 - The  Beginner's  Book 

If  you're  not  familiar  with  computers*  but 
would  like  to  be,  then  this  is  the  book  for 
you.  Computer  logic  and  terminology  are 
introduced  in  a language  the  beginner  can 
understand.  Computer  software*  hardware 
and  component  parts  are  described*  and 
simple  explanations  given  for  how  they 
work*  Text  is  supplemented  with  creative 
illustrations  and  numerous  photographs. 

3 Oft  pages* 

Volume  0 #08-X  $7*95 

Volume  I - Basic  Concepts 

A must  for  anyone  in  the  computer  field, 
this  best  selling  text  explains  hardware 
and  programming  concepts  common  to  all 
microprocessors.  Its  universal  appeal  is 
reflected  by  its  having  the  greatest  yearly 
sales  volume  of  any  computer  text . 350 
pages* 

Volume  1 #02-0  $8*5!) 


Volume  2 - Some  Real  Microprocessors 
Volume  3 - Some  Real  Support  Devices 
and  update  subscriptions 
These  two  books  provide  complete 
descriptions  of  virtually  every 
microprocessor  and  most  support  devices. 
There  are  no  other  books  like  these;  they 
provide  detailed  part  descriptions  from  an 
independent  source* 

To  cope  with  the  rapid  evolution  of 
microprocessor  products.  Volumes  2 and  3 
have  been  printed  in  loose  leaf  form;  each 
volume  has  its  own  series  of  six  bimonthly 
updates*  allow  ing  you  to  remain  current 
with  all  parts  as  soon  as  they  are  really 
available*  Updates  sold  separately. 

These  two  books  replace  the  1977 
edition  of  Volume  II  - Some  Real 
Products. 

Volume  2 with  binder  # 14-4  $20*00 
Volume  3 with  binder  #17-9  $20*00 
Volume  2 update  only  $25*00/yr. 

Volume  3 update  only  525.00/yr. 

Volume  2 and  3 updates  $4O0/yr» 


Program  Books  Written  in  BASIC 

Payroll  with  Cost  Accounting 

Accounts  Payable  and  Accounts  Receivable 

General  Ledger 

These  books  feature  complete*  quality 
applications  software  for  small-to-medium 
sized  businesses.  Each  book  includes  fully 
documented  program  listings*  sample 
printed  reports*  installation  instructions 
and  user's  manual.  Written  in  an  extended 
Wang  BASIC  {write  to  ask  us  about  our 
CP/M  CBASIC  version  and  other 
conversions) . 375  pages  each* 

Payroll  #1)9-8  $15.00 
AP  $ AR  #13-6  5 15*00 
G.  Ledger  not  yet  available*  see  order  form 

Some  Common  BASIC  Programs 

76  short  practical  programs*  most  of  which 
can  be  used  on  any  microcomputer  with 
any  version  of  BASIC.  Complete  with 
p rog  ra  m de  sc  ript  io ns,  11  st  i ngs  * re  m arks 
and  examples*  200  pages* 

SC  BP  #06-3  $8*50 


Assembly  Language  Programming 

8Q80A/8Q85  Assembly  Language  Programming 
6800  Assembly  Language  Programming 

These  books  describe  how  to  program  a 
microcomputer  using  assembly  language. 

They  discuss  classical  programming 
techniques*  and  contain  simplified 
programming  examples  relevant  to  today's 
microcomputer  applications.  400  pages 
each* 

8080 A/8085  #10-1  S8*50 
6800  #12-8  S8.50 


Programming  for  Logic  Design 

8080  Programmingfor  Logic  Design 
6800  Programming  for  Logic  Design 
Z80  Programmingfor  Logic  Design 

These  books  describe  the  meeting  ground 
of  programmers  and  logic  designers: 
written  for  both*  they  provide  detailed 
examples  to  illustrate  effective  usage  of 
microprocessors  in  traditional  digital 
applications*  300  pages  each. 

8080  #04-7  $8.50 
6800  #1)5-5  $8.50 
Z80  #11-X  $8*50 


* Osborne  St  Associates.  Inc. 

{Tl  P.O.  Box  2036,  dept  C24  (415)  548-2005 

Berkeley,  CA  94702  USA  TWX  910-366-7277 

BOOK  # & TITLE 

PRICE 

QUAMTITY 

AMOUNT 

NAME 

ADDRESS 

errv 

STATE  ZIP  PHONE" 

Please  send  the  following  information: 

□ Becoming  an  O&A  dealer 

□ School  discounts 

□ List  of  foreign  distributors 

□ More  information  on  Q&A  books 

□ Notice  when  General  Ledger  fs  available 
Payment  in  advance  must  be  enclosed  for  purchases 
of  up  to  S70.0Q,  Invoicing  U,S.  purchases  over  $70.00 
available  upon  approval  of  your  account.  All  foreign 
orders  must  be  prepaid  in  U S.  dollars  drawn  on  a U,S. 
bank. 

SHIPPING  (Shipping  for  large  Orders  tO  be  arranged}  California  residents  ta* 

Vol.  2 and  Vo!.  3 update  subscriptions: 

□ Ail  foreign  orders  $4,00  per  6 -issue  Subscription  for  airmail  shipping 

□ No  charge  In  the  U.5.  - 4th  cEass  mail  ONLY 

BwM.  TOTAL  AMOUNT  ENCLOSED 

□ All  foreign  orders  $3,00  per  book  for  airmail 

□ $0.35  per  book  4th  class  (allow  2-3  weeks  in  the  US-l  Calif,  residents  add  6%  sales  tax. 

□ $0.75  per  book  UPS  in  the  U S (allow  10  days!  S.F.  BAHT  residents  add  6-1/2  % sales  ta* 

□ $ 1 .50  per  book  special  rush  shipment  by  air  in  the  U S.  p *|  ^ 
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COMPUTING,  INC.  announces! 
GENERAL  2 LEDGER 

BUSINESS  SOFTWARE  PACKAGES  FOR 

RADIO  SHACK  TRS-80 

RSGL-1D  - For  16K  Level  II  — 1 Disk  Drive 
RSGL-2D  - For  32K  Level  11  — 2 Disk  Drive 
(Both  require  a line  printer ) 

ENTRIES  REPORTS 

• Sales  • Sales 

• Expense  • Expense 

• Receipts  • Cash 

• Payments  • Trial  Balance 

• General  Journal  • Operating  Costs 

• Sales  Forecasts  • Income  Statements 

• Expense  Budgets  • Balance  Sheet 

OTHER  FEATURES 

Double  Entry  Bookkeeping  • User  Defined  Accounts 
File  Maintenance  Utility  Programs  • Complete 
Documentation  • Fully  Tested 
Programs  Supplied  on  2 Minidisks 
All  software  is  copyrighted  and  may  not  be  reproduced  or  sold 

Send  Check  or  Money  Order  To  Analex  Computing,  Inc. 

5222  Richmond  Road,  Bedford  Heights.  Ohio  44146 

Name 


Address . 


City/State/Zip  

Other  packages  you  would  like  to  see 

□ RSGL-1 D @ $345.00  □ RSGL-2D  <g>  $345  00 

□ Manual  @ $5.00  (credited  to  package  purchase) 

All  packages  prepaid  in  continental  U S Add  sales  tax  in  Ohio 


5222  RICHMOND  ROAD.  BEDFORD  HTS  , OHIO  44146  • TELEPHONE  (216)  464  5013 

CIRCLE  INQUIRY  NO.  3 


•VIDEO  GAMES 
Video  Chase  (VDM)  (8080) 

INTERFACE  AGE  Oct77  pp  167-172 

•VOICE 

Voice  Addition  to  Your  Computer,  Routines  (8080) 

Byte  June78  pp  149*151 

•VOTE  ANALYSIS 
Vote  Analysis 

Kilobaud  May 78  p 70-73 

•VOLTMETER 

8-Channel  31/2  Digit  Voltmeter  Drive  Program 

Byte  Dec77  pp  96,  98,  100-101 

•WORD  PROCESSING 
The  Word  Processor  (8080) 

INTERFACE  AGE  Jan78  p 32a 

•ZIP  CODE 

Mail  Code  Sort  and  Print 
INTERFACE  AGE  Apr78  p 91 


MISCELLANEOUS  SOFTWARE 

• Newtech  Computer  Systems,  Inc. 

230  Clinton  Street,  Brooklyn,  NY  11201 
(212)625-6220  Dorothy  Siegel 

MD-INS 

“American  Plus”  Music  Software  for  Model  6 (Disk) 

MD-ISW 

“American  Plus”  Music  Software  for  Model  68  (Disk) 

MC-ISW 

“American  Plus”  Music  Software  for  Model  68  (Cassette) 


2708/2716  EPROM 
MEMORY  BOARD 

* S-100  BUS 

* 1-32  KBYTES  USING  EITHER  2708  OR  2716  EPROMS 

* HIGH/LOW  LIMIT  ADDRESS  RANGE  SELECTION 

* MEMORY  BANK  SELECT  OPTION 

* SOL^COMPATIBLE  MEMORY  DISABLE 

* SELECTABLE  WAIT  STATES 

* FULLY  BUFFERED  INPUTS  AND  OUTPUTS 

* DOUBLE  SOLDER  MASK 

* SILK  SCREENED  PARTS  LAYOUT 

* COMPLETE  DOCUMENTATION 

$30.  BARE 

$100.  KIT  (LESS  EPROMS) 

TESTED  AND  ASSEMBLED  $130. 
(LESS  EPROMS) 

DEALER  INQUIRIES  INVITED  UNIVERSITY  DISCOUNTS  AVAILABLE 

"WlflC inc.  WAMECO  INC.  3107  LANEVIEW  DRIVE  SAN  JOSE  CA  95132 

TM 


DISK  TRS-80  DISK 


Accounts  Receivable,  Accounts  Payable,  CPA  Gen.  Ledger, 
Gen.  Payroll,  Farm  Payroll,  Job  Cost,  Word  Processing 


IMMEDIATE  DELIVER  Y 
FULL  CHAINING  CAPABILITY 
ALL  SYSTEMS  LICENSED 

For  sample  reports  send  $6.00  to  cover  postage  & handling. 
Each  system  is  priced  at  $240.00  with  3 system  minimum. 
First  time  user  cookbook  documentation. 

Money  Order,  VISA,  Master  Charge  only,  Please. 
Please  state  2 or  3 disk  systems. 


PAYROLL 
ACCTS.  PAYABLE 
ACCTS.  REC. 

GEN.  LEDGER 
JOB  COST 


2 DISK  SYSTEM 
125  EMPLOYEES 
200  VENDORS 
250  CUSTOMERS 
100  ACCOUNTS 
25-45  JOBS 


3 DISK  SYSTEM 
250  EMPLOYEES 
400  VENDORS 
500  CUSTOMERS 
200  ACCOUNTS 
50-130  JOBS 


COMPUTER  SYSTEMS 
DESIGN,  INC. 

P.O.  Box  735 
Yakima,  WA.  98907 
CIRCLE  INQUIRY  N0.94  Call  1-509-575-0320 
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modem  / 'mo  • dam  / [modulator 
+ demodulator]  n - s : a device  for 
transmission  of  digital  information 
via  an  analog  channel  such  as  a tele- 
phone circuit. 


USES* 


• Complete  Data  Communications  Subsystem 
Including  Autodial  Capability  • Fully  S-100  Bus  Compatible 
Proven  in  Numerous  Applications  • Communication  Compatible  with 
North  American  Standard  Bell  System  1 03  Modems  • Software  Control  of 
Originate  and  Answer  Format,  and  Parity  • Extensive  Self-Test  Capability  • All  Digital 
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By  Bill  Turner, 

Southeastern  Regional  Editor 

INTERNATIONAL  ASCII  PUBLISHING  STANDARD 

The  IAPS*(international  ASCII  Publishing  Standard) 
was  designed  to  eliminate  the  difficulties  in  transfering 
usable  programs  and  data  bases  between  different  com- 
puter systems.  Currently,  hardware  architectural 
design,  port  assignment  differences,  operating  system 
and  media  constraints  make  it  almost  impossible  to  dis- 
tribute a software  package  that  can  be  loaded  into  any 
system. 

I APS  is  a software  data  transmission  format  which 
complements  existing  hardware  standards  such  as  the 
Kansas  City  format  for  300  baud  cassette  recordings. 

The  IAPS  format  allows  upward  compatibility  for 
future  expansion,  and  the  format  has  been  specifically 
designed  to  allow  both  control  information  and  data  to 
be  inter-mixed.  Control  information  has  been  provided 
for  error  correction,  data  set  and  author  identification. 
Provision  has  also  been  made  to  Identify  the  creation 
date,  computer  and  operating  system  used. 

With  the  appropriate  extensions,  IAPS  is  also  suitable 
for  use  as  a computer  to  computer  communications  pro- 
tocol. (A  proposed  standard  is  currently  undergoing  pre- 
paration to  define  this  usage  of  IAPS.) 

PROGRAM  OR  DATA  BASE  PUBLICATION 

Publication  of  programs  using  the  IAPS  format  is  very 
simple: 

1.  The  program  or  data  base  is  developed  using  the  soft- 


*IAPS  is  a trademark  of  INTERFACE  AGE  Magazine,  Cerritos, 
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ware  and  system  utilities  as  provided  with  the  devel- 
opment system. 

2.  After  development  is  complete,  a special  purpose 
conversion  program  is  used  to  convert  the  format  of 
the  data  or  program  into  the  standard  IAPS  format. 

3.  Transmission  is  accomplished  by  whatever  means 
available,  such  as  cassette  tape,  telephone  couplers 
or  modems,  radio  transmission,  Floppy  ROMs™,  etc. 

4.  Upon  receipt  of  a transmission  file,  the  recipient 
would  then  run  a customized  conversion  program  to 
translate  the  standard  IAPS  format  into  one  accept- 
able to  his  computer  system. 

5.  The  program  can  now  be  loaded  into  the  computer 
and  manipulated  as  necessary  using  the  normal  load- 
ers, text  editors,  assemblers,  compilers,  or  other  sys- 
tem utilities. 

IAPS,  therefore,  is  designed  to  supplement,  not 
replace,  the  data  formats  as  designed  into  your  system 
by  your  equipment  manufacturer.  At  the  same  time, 
IAPS  is  designed  to  minimize  your  work  In  loading  any 
programs  or  data  bases  published  in  the  IAPS  format. 

LOADING  A PUBLISHED  PROGRAM 

The  user  would  only  need  to  load  a customized  IAPS 
conversion  program  and  use  it  to  convert  the  “published" 
format  into  the  format  required  by  his  computer  system. 
If  any  errors  were  detected  during  the  conversion  pro- 
cess, the  user  would  be  requested  to  read  the  IAPS  for- 
matted tape  again.  If  errors  were  again  detected,  he 
would  normally  be  given  one  of  three  choices: 

t.  Accept  the  “bad"  lines. 

2.  Load  the  program  without  the  “bad"  lines. 

3.  Enter  some  corrections  through  the  keyboard  before 
loading  the  program. 

The  IAPS  formatting  rules  are  presented  here  in  the 
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hope  that  equipment  manufacturers,  software  houses, 
and  users  will  distribute  software  to  other  users  in  a 
single,  common,  standard  format. 

It  is  further  hoped  that  the  equipment  manufacturers 
will  provide  conversion  programs  to  translate  from  IAPS 
into  their  own  locally  designed  format  as  part  of  the 
operating  system  software. 

Any  problems,  questions  or  suggestions  should  be 
addressed  to  IAPS,  c/o  INTERFACE  AGE  Magazine, 
16704  Marquardt  Avenue,  Cerritos,  CA  90701.  Please 
write,  rather  than  telephone,  as  the  author  of  IAPS  is 
currently  located  in  the  Southeastern  Regional  Office  in 
Florida,  Individuals  interested  in  writing  IAPS  conversion 
programs  should  also  write  to  obtain  additional  informa- 
tion on  how  the  programs  should  be  designed  to  allow 
upward  compatibility.  If  necessary,  a return  phone  call 
will  be  made  to  further  discuss  any  questions  or  problems, 

IAPS  SPECIFICATIONS 

Proper  formatting  of  IAPS  messages  requires  use  of 
several  special  control  characters.  Specific  data  format- 
ting rules  are  provided  in  the  description  of  the  various 
component  parts  of  IAPS  as  described  below, 

TRANSMISSION  FILE 

A program  or  data  base  published  in  IAPS  is  called  a 
transmission  file.  A data  transmission  file  contains  a 
header  record  and  one  or  more  records  (“blocks15)  of 
data  in  a specified  format.  The  final  data  record  will  be 
followed  by  a file  control  trailer  record  and  a single  EOT 
character  to  mark  the  end-Qf*file.  All  loading  activity 
stops  when  an  EOT  character  is  detected,  even  if  the 
character  is  detected  in  what  appears  to  be  the  middle 


HEADER  RECORD 


DATA  RECORD  #1 


DATA  RECORD  #2 


DATA  RECORD  #3 


DATA  RECORD  #4 


TRAILER  RECORD 


EOT 


Figure  1,  Transmitted  Data  Fite 


of  a transmission  record.  This  rule  applies  even  when 
the  data  transmission  file  is  identified  as  being  in  a 
“Binary”  format.  For  additional  information,  see  the  sec- 
tion on  Binary  Format. 

Record  Formats 

The  following  descriptions  define  in  general  terms 
the  three  types  of  records  that  may  be  present  in  a data 
transmission  file. 

Each  of  the  three  types  of  records  have  the  same 
basic  format:  a sequential  record  number,  a “text51  sec- 
tion, and  a checksum  number. 

The  three  records  (Header,  Trailer,  and  Data)  differ  on- 
ly in  their  use  of  the  “text”  portion  of  the  record. 

Each  record  is  variable  rn  length  and  can  be  broken 
down  into  three  sections. 

The  first  section  contains  control  information,  such 
as  a record  identification  number,  which  is  used  for  er- 
ror  recovery. 

The  second  section  is  “pure1'  text  and  may  not  con- 
tain any  control  characters  other  than  those  inserted  by 
IAPS.  Any  control  characters  found  in  “user  defined” 
text  will  automatically  be  translated  into  a special  two- 
byte  sequence  to  prevent  any  interference  to  the  IAPS 
transmission. 

The  third  section  has  four  specially  formatted  charac- 
ters that  make  up  a checksum  to  verify  accuracy  of  the 
received  data. 

The  first  section  is  preceded  by  a SOH  character.  A 
STX  character  is  used  as  a separator  between  the  first 
and  second  sections,  while  an  ETX  character  is  used  as 
a separator  between  the  second  and  third  sections. 
There  is  no  separator  character  after  the  four  checksum 
characters,  and  any  characters  found  there,  with  the 
sole  exception  of  an  EOT,  should  be  ignored.  The  next 
block,  if  present,  will  start  with  a SOH  character. 

Each  of  the  three  sections  are  common  to  all  record 
formats  (header,  text,  and  trailer),  and  are  descibed  in 
detail  in  the  section  titled  Detailed  Transmission 
Record  Format. 

HEADER  RECORD 

The  header  record  is  used  to  identify  the  various  op- 
tions used  to  create  the  data  file.  These  options  include 
such  items  as  creation  date,  version  number,  and  file 
name.  Also  included  are  options  such  as  maximum 
record  size,  and  optional  IAPS  features  used.  The  actual 
data  format  and  description  of  each  field  is  described  in 
the  section  Header  Record  Format. 

DATA  RECORD 

The  data  record  has  the  actual  program  text  or  data 
base  being  transmitted.  Only  IAPS  defined  and  gener- 
ated control  characters  may  be  present  in  the  text  por- 
tion of  a data  record.  Any  control  characters  found  in  the 
user  supplied  text  will  be  translated  to  avoid  interfer- 
ence with  the  IAPS  format.  Character  and  keyword  com- 
pression techniques  may  be  invoked  to  improve  trans- 
mission efficiencies. 

TRAILER  RECORD 

The  trailer  record  is  an  exact  duplicate  of  the  header 
record,  with  the  exception  of  the  record  count  field,  (The 
record  count  field  is  optional  on  the  Header  record,  but 
is  a required  field  on  the  Trailer  record,} 

IAPS  HEADER/TRAILER  RECORD  FORMAT 

The  Header  and  Trailer  records  are  identified  by  a 
record  identification  number  of  0 (zero).  In  addition,  the 
first  5 bytes  of  the  text  portion  of  the  record  will  con- 
tain an  identification  constant.  The  first  byte  of  the  identi- 
fication constant  is  a RS  character  (HEX  *1 E').  The  second 
through  fifth  characters  will  be  either  ‘HDRV  or  ‘EOF11. 
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Unlike  a text  record,  which  can  be  variable  in  length,  the 
Header  and  Trailer  records  are  fixed  length  128  byte  rec- 
ords which  always  contain  the  following  fields: 


SOH 


RECORD-ID 


STX 


--TEXT-- 


ETX 


CHECKSUM 


Figure  2.  Transmission  Record 


Each  of  these  fields  are  required  and  must  be  present  in 
the  record  format,  if  a field  must  be  “omitted”,  its  value 
must  be  set  to  spaces  (HEX  ‘20’).  Each  field  is  defined  in 
detail  in  the  following  descriptions.  The  contents  of 
these  fields  are  very  important,  and  the  field  definitions 
must  be  exactly  adhered  to;  otherwise  severe  incompati- 
bilities could  result,  making  if  impossible  for  others  to 
use  your  transmission  file, 

IDENTIFICATION  CONSTANT  — 5 Characters 
“.HDR1“  HEADER  RECORD 
“,EOF1”  TRAILER  RECORD 

THE  ‘V1  IN  THE  EXAMPLES  REPRESENTS  A “RS” 
CHARACTER  (HEX  “IE") 

The  Identification  Constant  field  identifies  the  record  as 
either  the  Header  record  (HDR1)  or  as  the  Trailer  record 
(EQF1).  The  first  character  of  the  identification  constant 
is  a RS  character  (HEX  'IE'},  (AM  I A PS  control  records 
have  a RS  character  as  the  first  character  in  the  text  sec- 
tion of  the  record.) 

FILE  FORMAT  — 1 Character 

PURE  BINARY 
“A”  ASCII 

*‘B”  ASCII  — COMPRESSED  CHARACTERS 
“C“  ASCII  — COMPRESSED  KEYWORDS 
“D”  TO  UZ”  RESERVED 
“0"  TO  “9”  PRIVATE  FORMATS 


The  File  Format  identifies  the  IAPS  format  used  to 
generate  the  transmission  file.  The  file  formats  sup- 
ported under  IAPS  are: 

Pure  Binary 

The  Pure  Binary  is  not  recommended  for  general  use, 
as  device  incompatibilities  will  probably  occur.  The 
binary  fife  type  has  been  provided,  however,  to  support 
those  instances  in  which  it  is  necessary  to  transmit 
large  volumes  of  data  containing  “control  characters” 
and  where  the  “Control  Character  Translation”  feature 
of  IAPS  would  cause  an  excessive  increase  in  the  file 
size.  See  the  “Control  Character  Translation”  specifica- 
tions in  the  description  of  the  text  record  for  more  infor- 
mation. Specifications  for  a Binary  file  can  be  found  in 
the  section  Binary  Files. 

ASCII  Files 

Most  files  transmitted  in  IAPS  format  will  be  ASCII 
type  files  containing  either  source  code  or  data  files. 
File  Type  “A”  (ASCII)  files  will  not  be  compressed  for 
transmission  efficiencies, 

ASCII  — Compressed  Character  Files 

File  Type  “B”  (compressed  character)  files  can  pro- 
vide a reduced  file  transmit  time  (and  size)  by  reducing 
repeated  characters  to  a single  character  and  a repeti- 
tion count.  See  the  description  “Character  Compres- 
sion” under  text  records  for  more  information. 


ASCII  — Compressed  Keyword  Files 

File  Type  “G"  (compressed  keywords)  provides  for 
translation  of  keywords  (such  as  BASIC’s  “PRINT”, 
“GOTO”,  etc.)  into  a condensed  format  for  transmission. 
Any  file  identified  as  “ASCII  — COMPRESSED  KEY- 
WORD” may  also  contain  compressed  character  data 
sequences.  Additional  information  may  be  found  under 
the  section  titled  “Text  Records”, 


FILE  TYPE  - 1 Character 

“D“  DATA 

“S"  SOURCE 

“A”  ABSOLUTE  CORE  IMAGE 

“R”  RELOCATABLE  CORE  IMAGE 

The  File  Type  field  identifies  in  general  terms  the  con- 
tents of  the  file. 

File  Type  “D”  and  “S”  are  normally  used  with  File  For- 
mat “A”,  “B”,  and  “C“  {ASCII  type  files). 

File  Type  “A”  and  “R”  are  normally  used  with  binary 
files. 

File  Type  “S”  will  cause  any  ASCII  file  to  take  on  a 
slightly  different  format,  if  the  file  is  an  ASCII  source 
file,  then  each  record  in  the  file  is  assumed  to  have  a 
carriage  return  as  the  last  character  in  each  line.  The 
output  transfation  provided  by  the  receiving  site  must 
re-insert  the  carriage  return. 

Ail  IAPS  format  transmission  files  created  without 
Header  and  Trailer  records  are  assumed  to  “ASCII 
Source”  files.  (The  original  version  of  IAPS  did  not  pro- 
vide for  a Header  and  Trailer  record  which  is  now  re- 
quired for  all  files.) 

MAXIMUM  REC0RD3IZE  - 5 Characters 

The  Maximum  Recordsfze  is  a number  up  to  2048  that 
indicates  the  maximum  record  length,  in  bytes. 

RECORD  COUNT  — 8 Characters 

The  Record  Count  field  is  used  as  part  of  the  error 
recovery  procedures.  Under  the  IAPS  format  all  records 
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are  assigned  a sequential  numerical  id.  This  record  id 
starts  with  0 for  the  file  header  record  and  is  increment- 
ed by  1 for  each  record  transmitted.  The  record  count 
field  in  the  trailer  record  will  contain  the  record  id  of  the 
last  record  transmitted. 

The  record  count  field  is  required  on  the  file  Trailer 
record.  The  record  field  is  optional  on  the  file  Header 
record  and  maybe  specified  as  spaces.  It  is  desirable, 
however,  that  this  field  also  be  supplied  in  the  Header 
record  when  possible.  This  is  because  some  computer 
systems  require  knowledge  of  the  maximum  file  size 
before  file  creation. 

FILE  NAME  - 17  Characters 

The  File  Name  field  contains  the  rightmost  17  bytes 
of  the  file  name.  If  the  file  name  is  less  than  17  bytes,  it 
is  left-justified  and  the  remainder  of  this  field  is  padded 
with  blanks. 

GENERATfON  NUMBER  - 4 Characters 

This  field  contains  a number  from  0001  to  9999  indi- 
cating the  absolute  generation  number  (the  first  genera- 
tion is  recorded  as  0001). 

VERSION  NUMBER  — 2 Characters 

This  field  contains  a number  from  00  to  99  indicating 
the  version  number  of  the  generation  number  (the  first 
version  is  recorded  as  00). 


CREATION  DATE  - 6 Characters 

Year,  Month,  and  Day  when  the  file  was  created.  The 
date  is  shown  in  the  format  YYMMDD  where: 

yy  = Year  (00-99) 
mm  = Month  (01-12) 
dd  = Day  (01-31) 

AUTHOR'S  NAME  — 30  Characters 

The  30  characters  of  the  Author's  Name  field  can  be 
used  to  identify  the  author.  This  can  be  a corporate 
name,  an  individual’s  name,  a group  of  names,  or  some 
other  means  of  identifying  the  author. 

This  field  should  not  be  confused  wit  the  name  of  the 
copyright  owner,  which  could  be  different. 

COPYRIGHT  OWNER  - 30  Characters 

The  30  characters  of  the  Copyright  Owner's  Name 
field  can  be  used  to  identify  the  owner  of  the  copyright. 
Like  the  author  name  field,  this  field  can  be  a corporate 
name,  an  individual's  name,  or  some  other  means  of 
Identifying  the  owner  of  the  copyright. 

COPYRIGHT  YEAR  - 4 Characters 

This  field  contains  the  date  of  the  latest  copyright 
issued  for  the  contents  of  this  transmission  file.  The 
date  is  shown  in  the  form  YYYY  where  YYYY  is  the  full 
Gregorian  date  as  in  *1974\ 

DETAILED  TRANSMISSION  RECORD  FORMAT 

All  three  transmission  record  formats  (Header,  Data, 
Trailer)  have  the  same  basic  format.  All  rules  regarding 
the  use  of  control  characters  must  be  followed  in  all 
records,  including  all  control  records,  such  as  the 
header  and  trailer  records. 

START-0  F-HE  A DER  CHARACTER  (HEX  ‘01) 

The  Start-of-Header  character  identifies  the  start  of  a 
transmission  record.  The  Checksum  is  reset  to  zero 


when  a SOH  character  is  detected.  The  checksum  accu- 
mulation starts,  therefore,  with  the  character  that  fol- 
lows the  SOH  character.  Any  character  that  occurs  after 
the  Checksum  characters  and  prior  to  a SOH  should  be 
ignored  unless  it  was  an  EOT  character. 

RECORD-ID 

The  Record-ID  ts  a one  to  eight  digit  number  used  to 
identify  each  individual  transmission  block.  The  Record- 
ID  number  is  transmitted  as  an  ASCII  character  string 
with  leading  order  zero  suppressed.  Record  “00000000" 


IDENTIFICATION  CONSTANT 

5 CHARACTERS 

FILE  FORMAT 

1 CHARACTER 

FILE  TYPE 

1 CHARACTER 

MAXIMUM  RECORDSIZE 

5 CHARACTERS 

RECORD  COUNT 

8 CHARACTERS 

FILE  NAME 

17  CHARACTERS 

GENERATION  NUMBER 

4 CHARACTERS 

VERSION  NUMBER 

2 CHARACTERS 

CREATION  DATE 

6 CHARACTERS 

EXPIRAT  DATE 

6 CHARACTERS 

AUTHOR’S  NAME 

30  CHARACTERS 

COPYRIGHT  OWNER 

30  CHARACTERS 

COPYRIGHT  YEAR 

4 CHARACTERS 

-RESERVED- 

9 CHARACTERS 

TOTAL 

128  CHARACTERS 

Table  1.  Header  and  Trailer  Record  Format 

is  transmitted  as  “0”.  This  number  is  used  primarily  for 
error  control  to  insure  that  a transmission  record  is  not 
inadvertently  dropped.  The  record-id  is  also  used  to  re- 
quest re-transmission  of  the  record  when  a checksum 
error  is  detected. 

Data  records  will  normally  start  with  a record-id  of  1, 
as  record  0 is  reserved  for  identification  of  the  trans- 
mission header  and  trailer  record.  Under  certain  condi- 
tions, such  as  the  transmission  of  keyword  encoded 
fifes,  the  actual  data  records  might  start  with  a record-id 
greater  than  1.  See  the  section  on  "Keyword  Encoding" 
for  a more  detailed  description. 


STX 

START-OF-TEXT  CHARACTER  (HEX  ‘02’) 

The  STX  character  is  used  to  define  the  start  of  the 
text  portion  of  the  transmission  record, 

TEXT  PORTION  OF  THE  RECORD 

The  Text  Portion  of  the  Record  contains  the  "user- 
defined"  text,  which  will  not  contain  any  control  charac- 
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ters  other  than  those  defined  by  IAPS.  The  IAPS  defined 
control  characters  are: 

DLE  (HEX  ‘10’)  Control  Character  Translation 

ESC  (HEX ‘IB’)  Character  Compression 
SUB  (HEX  ‘1  A’)  Keyword  Encoding 
RS  (HEX  ‘IE’)  identifies  the  record  as  a control  record. 

Control  Character  Translation 

The  DLE  (HEX  ‘10’)  is  used  as  a control  signal  to  indi- 
cate that  the  original  text  contained  a control  character. 
Control  characters,  other  than  DLE,  SUB,  ESC  and  RS 
are  not  allowed  in  the  text,  because  of  the  possibility  of 
interfering  with  the  control  of  the  IAPS  data  format. 

The  possibility  of  interference  with  the  operation  of 
the  I/O  devices  being  used  must  also  be  considered.  For 
instance,  most  paper  or  magnetic  tape  handlers  will  res- 
pond to  the  four  device  control  characters:  DC1,  DC2, 
DC3,  DC4  (Reader  on,  Punch  on,  Reader  off,  Punch  off). 
Many  terminals  and  modems  will  also  respond  to  an 
EOT  (HEX  ‘04’)  — it  shuts  them  off! 

For  these  reasons,  all  characters  that  fall  in  the  range 
of  HEX  ‘00’  through  ‘3F’  and  HEX  ‘80’  through  ‘9F’  will  be 
translated  to  a two-byte  sequence.  The  first  byte  will 
always  be  a DLE  character.  The  value  of  the  second  byte 
will  depend  on  the  value  of  the  original  un-translated  byte. 

If  the  original  byte  was  in  the  range  of  HEX  ‘00’  through 
HEX  ‘3F’,  then  it  will  be  translated  into  the  range  of  HEX 
‘40’  through  HEX  ‘5F’.  This  translation  is  done  by  either 
OR’ing  the  original  character  and  a HEX  ‘40’,  or  by  simply 
adding  a HEX  ‘40’  to  the  original  character. 

If,  however,  the  original  character  was  in  the  range  of 
HEX  ‘80’  through  HEX  ‘9F’  (control  character  with  the 
parity  bit  [8th  bit]  set),  then  it  will  be  translated  into  the 
range  of  HEX  ‘60’  through  7F\  This  is  done  by  subtracting 
a HEX  ‘20’  from  the  original  byte.  The  translating  can  also 
be  accomplished  by  AND’ing  the  original  character  with 
a HEX  ‘3F’  and  then  OR’ing  the  result  with  a HEX  ‘60’. 

Character  Compression 

The  EXC  (HEX  ‘IB’)  is  used  for  compression  of  repeated 
characters.  Under  IAPS  a continuous  string  of  4 to  98  re- 
peated characters  can  be  compressed  into  a three  char- 
acter sequence. 

This  format  has  been  made  optional,  however,  because 
in  some  systems,  due  to  the  hardware  architecture  or 
the  programming  language  that  are  available,  examina- 
tion of  the  input  data  to  check  for  character  repetition 
can  become  a non-trivial  task. 

The  ESC  character  (HEX  ‘IB’)  is  used  to  identify  a 
compression  sequence.  A compression  sequence  con- 
sists of  three  characters. 

The  first  character  in  the  sequence  is  the  ESC 
character. 

The  second  character  in  the  sequence  is  the  repeti- 
tion count.  The  value  of  the  repetition  count  is  a single 
character  in  the  range  of  HEX  ‘20’  to  ‘7E’,  representing  a 
count  of  4 to  98. 

The  third  character  in  compression  sequence  is  the 
actual  “compressed”  character.  The  “compressed” 
character  could  be  a DLE  sequence  if  it  was  originally  a 
control  character.  The  “compressed”  character  could 
also  be  a SUB  sequence  if  the  compressed  character 
were  actually  a keyword.  See  the  section  on  Keyword 
Encoding  for  additional  information. 

Examples: 

(The  spaces  are  shown  in  the  following  examples  to 
improve  the  readability  of  the  examples,  and  would  not 
actually  be  present  in  a real  situation.) 


Example  1: 

abcddddddddddefg  (16  characters) 

after  conversion  to  IAPS  would  become: 
a b c ESC  & d e f g (9  characters) 

The  character  is  a HEX  ‘26’  which  indicates  that 
there  were  10  characters  in  the  original  input. 

(HEX  ‘26’  - HEX  ‘20’  = HEX  ‘06’) 

(HEX  ‘06’  + HEX  ‘04’  = HEX  ‘0A.’) 

(HEX  ‘0A’  = decimal  10) 

(The  Compression  rule  states  that  a HEX  ‘20’  represents 
a compression  value  of  4;  therefore  the  HEX  ‘26’  repre- 
sents a compression  value  of  10.) 

The  character  compression  technique  reduced  the 
file  size  by  7 characters  in  this  example. 


Example  2: 

a b c d e f CR  CR  CR  CR  CR  CR  CR  CR 

would  create  the  compressed  output: 
a b c d e f ESC  $ DLE  M 

(DLE  M is  the  control  character  translation  for  a carriage 
return  (CR)and  the  “$”  has  a HEX  value  of  ‘24’.  24-20  + 
4 = 8,  the  number  of  carriage  returns  in  the  original  input.) 


Keyword  Encoding 

The  SUB  (HEX  ‘1A’),  character  is  used  as  a control 
signal  to  indicate  that  the  original  text  contained  data 
which  has  been  compressed  into  a keyword  compres- 
sion sequence. 

Each  keyword  compression  sequence  can  encode  1 
to  255  characters  into  a two-byte  sequence.  IAPS  can 
handle  a maximum  of  94  different  keyword  compression 
sequences.  (94  different  keywords  can  be  encoded, 
each,  of  course,  may  be  used  as  many  times  as 
necessary.) 

A Keyword  Compression  sequence  is  always  a two 
character  sequence.  The  first  character  is  always  a SUB 
(HEX  ‘IE’).  The  second  character  is  a table  search  argu- 
ment (lookup  value),  and  has  a value  of  HEX  ‘20’  through 
‘7E’,  which  allows  the  maximum  of  94  keyword  compres- 
sion sequences. 

The  first  keyword  encoded  would  be  assigned  a table 
lookup  value  of  a HEX  ‘20’,  the  second  would  be  assigned 
a HEX  ‘21’,  and  so  forth.  The  94th  keyword  would  be 
assigned  a HEX  ‘7E’,  which  is  the  highest  value  allowed. 

The  table  of  keyword  constants  is  transmitted  as  part  of 
the  transmission  file,  prior  to  any  data  that  has  been  key- 
word compressed.  The  transmission  of  the  table  is  accom- 
plished using  the  “KEYT”  and  “KEYE”  control  records. 

The  first  byte  in  either  of  these  control  records  will 
always  be  a RS  character  (HEX  ‘1 E’).  The  second  through 
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fifth  characters  will  be  “KEYT”  (keyword  text).  The  last 
keyword  text  control  record  will  contain  “KEYE”  (key- 
word end)  as  the  second  through  fifth  bytes. 

Each  keyword  control  record  may  have  multiple  key- 
word definitions,  but  the  complete  textual  value  for  a 
keyword  must  be  contained  on  a single  control  record. 
.(Spanned  definitions  across  two  control  records  is  not 
permitted.) 

Each  keyword  definition  has  three  parts:  the  length  of 
the  text,  the  table  lookup  value,  and  the  actual  text 
constant. 

The  text  length  is  a 2 byte  field,  representing  a text 
length  of  1 to  255  bytes.  The  binary  length  (which  can  be 
represented  in  a single  8-bit  value)  is  separated  into  two 
4-bit  nybbles.  Each  nybble  is  then  OR’ed  with  a HEX  ‘40’, 
resulting  in  a byte  in  a range  of  HEX  ‘40’  through  ‘4F’. 
The  same  process  is  then  done  with  the  second  nybble, 
resulting  in  the  2-byte  length.  The  two  bytes  are  then 
output  as  the  “length  bytes”. 

The  length  specified  must  be  the  length  of  the  text 
constant  only,  including  any  DLE,  SUB  or  ESC  sequences. 

If  you  were  looking  at  the  “KEYT”  or  “KEYE”  record  in 
memory,  then  the  length  of  the  first  text  constant  could 
be  added  to  the  address  of  the  first  text  byte  in  that  en- 
try. The  resulting  address  would  then  point  to  the  first  of 
the  two  length  bytes  for  the  next  entry  or  to  the  ETX  at 
the  end  of  the  control  record. 

The  table  lookup  value  is  a single  byte  having  a value 
of  HEX  ‘20’  through  7E\ 

The  text  constant  is  a character  string  of  1 to  255 
bytes  in  length,  and  may  contain  Control  Character 
Translation,  Character  Compression,  or  Keyword  Com- 
pression sequences. 

WARNING:  Do  not  define  a keyword  sequence  which 
becomes  recursive,  i.e.  do  not  define  keyword  sequence 
“A”  which  includes  keyword  sequence  “B”,  if  keyword 
sequence  “B”  also  includes  sequence  “A”.  If  nested 
definitions  are  being  used,  this  can  create  some  diffi- 
culty in  following  this  rule.  For  instance,  sequence  “B” 
could  include  sequence  “A”  and  “F”,  sequence  “D” 
could  include  “E”,  “E”  could  contain  “B”.  If  sequence 
“A”  were  then  defined  to  contain  “D”,  a recursive  se- 
quence of  B-A-D-E-B-A-D-E-B.  . . will  have  been  defined. 

“RS”  CHARACTER  (HEX  ‘2E’) 

The  “RS”  character  is  used  to  identify  control  rec- 
ords. If  the  first  character  in  the  text  section  is  a “RS” 


character  then  the  record  is  to  be  treated  as  an  IAPS 
control  record.  The  next  four  characters  after  the  RS  will 
identify  the  control  record: 


“HDR1” 

header  record 

“EOF1” 

trailer  record 

“RMKS” 

remarks  record 

“KEYT” 

keyword  text  record 

“KEYE” 

last  keyword  text  record 

The  Header  (HDR1)  and  Trailer  (EOF1)  records  have 
been  defined  in  the  section  titled  “Header  and  Trailer 
Records”. 

The  keyword  records  (KEYT  and  KEYE)  were  defined 
in  the  section  Keyword  Compression. 

The  remarks  record  (RMKS)  causes  the  contents  of 
the  record  to  be  displayed  during  the  loading  process. 
The  record  will  not  be  passed  through  to  the  output 
unless  the  output  is  also  an  IAPS  file. 

If  any  other  record  identification  is  encountered,  it 
will  be  treated  as  a remarks  record.  This  will  assist  in 
providing  a form  of  downward  compatibility,  making  it 
possible  for  an  older  version  of  an  IAPS  conversion  pro- 
gram to  process  a transmission  file  produced  by  a more 
recent  and  up-to-date  version  of  IAPS. 

As  necessary,  additional  control  records  will  be  add- 
ed to  IAPS.  Any  extensions  made  to  IAPS  should  be 
cleared  by  the  standardization  group  prior  to  the  change 
actually  being  incorporated  into  a conversion  program. 

ETX 

END-OF-TEXT  CHARACTER  (HEX  ‘03’) 

The  ETX  character  marks  the  end  of  the  Text  Record 
and  is  also  used  as  an  indicator  that  the  next  four 
characters  are  to  be  used  as  the  Checksum  characters. 

CHECKSUM 

The  Checksum  is  a simple  16-bit  addition  of  all 
characters  after  the  SOH,  up  to  and  including  the  ETX. 
The  actual  total  is  a 16-bit  value,  ignoring  any  overflow 
that  might  occur.  The  Checksum  characters  are  created 
by  first  producing  the  twos-complement  of  the  check- 
sum, and  then  separating  the  16-bit  value  into  four  nyb- 
bles (a  nybble  is  a 4-bit  “V2  byte”).  Each  nybble  is  then 
OR’ed  with  a HEX  ‘40’  to  create  a byte  whose  value  is  in 
the  HEX  ‘40’  to  ‘4F’  range. □ 


OUR  VISIBLE  mEmORY  ADDS  FUNCTION  PND  FUN  TO  YOUR  6502 


This  DOT  MATRIX  display  board  doubles  as  an  8K  MEMORY.  You  can  use 
it  as  a display,  memory  expansion  or  both  with  graphic  and  text  display 
software  available.  You  get  high  resolution  graphics  with  no  wait  states, 
no  snow,  and  no  processor  overhead.  K-1008  ASSEMBLED  and  TESTED 
$289.00,  BARE  BOARD  $40.00,  K-1008-1  GRAPHIC/TEXT  UTILITY  SOFT- 
WARE LISTING  $20.00. 


As  a dot  matrix  formatted  200  high  by 
320  wide,  it  allows  high  resolution  pat- 
terns to  be  displayed  and  evaluated.  It 
enhances  system  performance  for  data 
acquisition  displays,  math  equation  plot 
ting,  etc. 


For  charts  and  graphs,  it  is  valuable  in 
the  educational,  research  and  business 
fields.  Shown  to  the  right  is  a single 
period  of  a complex  frequency  waveform 
and  its  frequency  spectrum  chart. 


Micro  Technology  Unlimited 


P.O.  Box  4596 
29  Mead  Street 


Manchester  NH 
03108 


For  text  display,  dot  matrix  is  the  ulti- 
mate. Any  character  set  the  user  desires 
is  possible.  Even  subscript  and 
superscript  in  the  same  column,  and  — 
mixed  text  and  graphics.  The  improved 
man-machine  interface  for  an  unskilled 
operator  increases  productivity. 


Graphics  allows  you  to  program  games 
with  much  more  accurate  representation 
of  your  game  because  YOU  DETERMIND 
THE  SHAPES  on  the  display,  not  a ROM 
character  generator.  Our  LIFE  program 
allows  tremendous  creativity  in  creating 
complex  colonies  for  observation  of 
generation  growth  and  decay. 

Developed  by  a leading  group  of  New  England  engineers  for  interface  with 
the  three  6502  KIM  BUS  systems  (KIM,  VIM,  AIM).  The  K-1008  requires  only 
the  processor  card  and  its  power  supply  to  function  as  a memory.  Add  a 
monitor  and  you  have  graphics  and  text  display  avalable.  Micro 
Technology  also  makes  K-1000  Power  Supplies,  K-1005  Card  Files,  K-1002 
8-Bit  Music  Systems  (with  advanced  software),  K-1020  Regulated  Wire 
Wrap  card,  K-1012  IO/COM M/PROM/2708  Programmer  card,  K-1016  16K 
Memory,  all  sold  assembled  and  tested  or  as  bare  boards.  Write  for 
technical  information,  prices  and  terms. 
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1979 

COMING 

ATTRACTIONS 


Beginning  with  the  January  1979  issue  of  INTERFACE 
AGE  are  three  new  exciting  features.  The  first  is  a hard- 
ware tutorial  for  the  beginner,  and  those  who  wish  to 
refresh  their  understanding  of  Digital  electronics.  This 
series  will  cover  microcomputers  from  logic  design  to 
how  software  works  with  the  hardware.  Written  by  the 
experts  at  National  Technical  Schools,  this  series  is  the 
first  interactive  tutorial  ever  published.  Each  month 
NTS  will  present  a concept  and  give  you  the  chance  to 
test  yourself  with  a mail  in  test  card.  At  the  end  of  the 
series  a certificate  of  completion  will  be  provided  from 
NTS  for  those  of  you  who  have  successfully  completed 
the  course. 

Our  next  offering,  in  79,  is  Programming  Technique, 
authored  by  Bill  Turner  — one  of  the  industry’s  recog- 
nized software  experts  and  our  own  Senior  Editor  South- 
eastern Region.  In  this  series  Bill  will  explain  bits  and 
bytes  plus  show  you  how  to  write  programs  in  assembly 
code.  At  the  end  of  this  series  you  will  not  only  be  famil- 
iar with  coding  techniques,  but  will  have  developed  a 
useful  high  level  language  called  very  tiny  pilot  — which 
will  run  in  IK. 

For  the  applications  people  and  those  of  you  engaged 
in  preparing  business  packages,  we  have  R.H.D.,  Real 
Handy  Data.  This  is  a column  by  Robert  Distler  that  will 
discuss  file  and  data  handling  techniques  plus  answer 
your  questions  regarding  data  bases,  file  handling  and 
data  manipulation.  To  write  this  column,  Bob  needs 
your  help  and  input.  So  if  you  have  developed  a DBMS  or 
wonder  how  to  structure  a database,  write  to  R.H. 
Distler,  P.O.  Box  6376,  Oxnard,  California  93031  or  call 
(805)  487-7422. 


Be  prepared  in  79. 

INTERFACE  AGE 
is  ready  for  you! 


See  the 

BrighterWrlter 
these  stores. 

Arizona 

Byte  Shop,  Tfempe,  AZ 
Byte  Shop,  BiCSon,  AZ 

California 

Jade  Computer  Products, 

Hawthorne,  CA 
Byte  Shop,  Lawndale,  CA 
Compute  r Center,  San  Diego,  CA 
Byte  Shop,  San  Jose,  CA 
Byte  Shop,  San  Rafael  CA 
Computer  Store,  Santa  Monica,  CA 
Connecticut 

The  Computer  Store,  Windsor  Locks,  CT 

Colorado 

Computer  Technology,  Denver,  CO 

Hawaii 

Microcomputer  System,  Honolulu,  HA 

Illinois 

Illinois  Microcomputers,  Naperville,  II 

Iowa 

Memory  Bank,  Davenport,  IO 

Kansas 

Computer  Systems  Design,  Wichita,  KS 

Louisiana 

Microcomputers  of  New  Orleans,  LA 

Massachusetts 

CPU  Shop,  Charlestown,  MA 

Computer  Mart,  Waltham,  MA 

Michigan 

Newman  Computer  Exchange, 

Ann  Arbor  Ml 

United  Microsystems  Corporation, 

Ann  Arbor,  M! 

Hobby  Electronics,  Flint,  Ml 
Computer  Mart,  Royal  Oak,  MI 

Nebraska 

Omaha  Computer  Store  Omaha,  NB 

New  Hampshire 

Computer  Marl,  Nashua,  NH 

New  Jersey 

Computer  Mart,  Iselin  NJ 

New  York 

Mini- Micro  Mart,  Syracuse,  NY 

Ohio 

Cybershop  Microcomputer  Systems, 
Columbus,  OH 

Dayton  Computer  Marl  Dayton  OH 
21st  Century  Shop 
Cincinnati,  OH 

Oregon 

Real  Oregon  Computer  Company 
Eugene,  OR 

Computer  Pathways  Unlimited, 

Salem,  OR 

Texas 

Micro  Mike's,  Amarillo.  TX 
Interactive  Computers, 

Houston.  TX 

Byte  Shop,  Richardson,  TX 

Virginia 

Computers  Plus,  Alexandria,  VA 
The  Computer  Place,  Roanoke,  VA 

Washington,  DC, 

Georgetown  Computers, 

Washington,  DC 

ComputerLand 

at  most  stores 


80  INTERFACE  AGE 


Integral  Data  Systems,  Inc* 

14  Tech  Circle,  Natick,  MA  01760 
(617)237-7610 


Pay  a little  bit  more 
and  get  a printer  that’s 
brighter  than  your  computer. 
The  BrlghterWriter. 


800 


When  a few  dollars  more  buys 
you  a first-class  impact  printer, 
why  settle  for  a toy?  The  Brighter- 
Writer  gives  you  quality  to  start 
with,  And  versatility  that  stays 
even  if  you  outgrow  your 
present  personal  computer, 

Built  smart  like  the  big  ones. 

The  BrighterWriter's  a smart 
printer.  There's  a microcomputer 
inside.  It  outwits  even  the  bigger, 
higher-priced  printers,  So  you 
get  versatility  to  do  all  kinds  of 
printing.  And  power  to  grow  on. 

aiiHsi  Prints  tat,  skinny, 

|)f  tall,  small.* 

The  printer  can 

sbcdef  be  as  creative 

asyourimag-  * 
motion.  Stretch 
1 out  your  char- 
acters, Squeeze  them  close, 

Make  them  high.  Low, 

Bold,  Banner,  You  name  it. 

Plugs  into  your  computer. 

No  matter  what  personal 
computer  you  own  or  plan  to 
buy,  the  BrighterWriter  plugs  in. 

Simply  and  quickly  Hundreds 
of  BrighterWriters  are  working  in 
Apple,  TRS-80,  Heathkit,  S-100 
and  many  other  personal 
computer  systems  right  now, 

Pictures  and  fancy 
symbols.* 

The  BrighterWriter 
draws  out  your  cre- 
ativity You  can  print 
drawings,  graphs, 
diagrams,  bold  symbols,  or  just 
about  any  graphic  you  can 
imagine. 

"Some  o t these  advantages  require  extra -cost  options. 
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O 

Bit 


Picture  your  page  as  thou- 
sands of  dots.  The  BrighterWriter 
can  fill  in  the  dots,  plot  them  con- 
tiguously, stack  them,  or  scatter 
them,  And  its  special  set  of  gra- 
phic characters 
pi * m p simplifies  the 
. process. 

i " :■%  i I .**v 

*****  *.*s  Prints  any  chai- 
C C *p  acter  a typewriter 

s...  ■*•:.  ; ■ can  paster  _ . 

The  BrighterWriter  can  print 
plain  and  simple.  With  7x7  dot 
matrix  clarity  You  get  all  the  let- 
ters, numbers,  and  standard 
symbols  of  a 

regular 


typewriter.  At  up 
to  165  characters/sec. 

Ordinary  paper 

Fancy  or  plain,  the  Brighter- 
Writer prints  on  ordinary  paper. 
Better  yet,  it  prints  on  many 
shapes  of  paper,  Single  sheets, 
Roll,  Fanfold. 

Want  more  copies?  The 
BrighterWriter  prints  multiple 
copies  without  extra  adjustments. 

Four  easy  buttons. 

Operating  the  BrighterWriter 
couldn't  be  simpler.  Up-front  con- 
trols are  easy  to  get  to,  A power 
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button  to  turn  it  on.  Atest  button  to 
self-test  your  printer.  A paper  feed 
button  to  advance  the  sheets  or 
forms.  A line  feed  button  to 
advance  the  paper  a line  at 
a time, 

Prints 

any- which- way. 

The  BrighterWriter  comes  in 
two  models.  The  IP-225,  at  $949, 
gives  you  a BrighterWriter  with 
tractor-feed  drive  for  precision 
forms  control.  This  one  can 
handle  everything  from  labels  to 
8 Vz"  paper  widths. 

It  has  eight  form  lengths  and 
gives  you  all  the  features  of  our 
IP-125. 

A brighter 
buy. 

Our  IP-125, 

friction -feed,  Brighter  Writer 
has  a 96  character  set  and 
prints  on  8x/2"wide  paper, 
Upper  and  lowercase.  It  prints 
expanded  characters,  too. 

You  can  choose  a RS-232  serial 
or  parallel  interface.  $799 

Lots  of  goodies. 

There's  more.  Choose  all  kinds 
of  options  for  your  BrighterWriter. 
Up  to  132  characters  per  line,  var- 
iable character  densities,  larger 
buffers,  special  graphics  pack- 
ages, interface  cables,  and  more. 

Give  us  a call  or  write.  Integral 
Data  Systems,  14  Tech  Circle, 
Natick,  MA  01760,  (617)  237-7610. 

Better  yet,  see  the  Brighter- 
Writer at  the  store  nearest  you, 


Integral  Data  Systems,  Inc. 
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BUSINESS  SECTION 


SSI 

The  Schreier  Software  Index 


SOFTWARE  OBSERVATIONS 

Something  exciting  happened  by 
late  winter  of  1978.  Microcomputing 
changed  directions;  microcomput- 
ers began  disassociating  them- 
selves from  the  hobbyist  connota- 
tion. In  1977  the  industry  launched 
the  home  oriented  personal  com- 
puter. PET™  and  the  TRS-80™ 
dawned  to  an  interested  and  inquisi- 
tive public.  Hobbyist  and  personal 
computing  now  seemed  to  be  separ- 
ate from  micro  business  computing. 

This  may  sound  confusing.  Exact 
terms  may  be  lacking,  but  three  ele- 
ments are  emerging:  the  microcom- 
puter hobbyists,  personal  micro- 
computer and  micro  business.  Few 
people  fail  to  see  the  hand  in  glove 
relationship  between  the  hardware 
and  the  software.  Yet,  it  is  still  dif- 
ficult to  provide  software  when  the 
industry  fluxes  day  by  day. 

Comparing  the  hardware  to  the 
software  is  like  comparing  Dr. 
Jeckle  to  Mr.  Hyde.  An  example  may 
be  of  interest.  A few  months  ago  a 
gentleman  from  Alabama  contacted 
me  fora  little  software  guidance.  He 
explained  he  had  just  purchased  a 
TRS-80  with  32K  of  RAM  and  all  the 
extras.  Now,  where  do  you  go  to  find 
the  TRS-80  business  applications? 

Except  for  a few  Tandy  supported 
TRS-80  programs,  there  are  no  busi- 
ness applications  now  available.  I 
felt  a deep  disappointment  having  to 
be  the  one  to  explain  the  micro- 
computer facts  of  life  to  this  hopeful 
gentleman. 

What  went  wrong?  A personal 
computer  was  purchased  to  do  a 
micro  business  job.  At  this  time  the 
TRS-80  is  designed  for  a very  small 
business  or  the  home.  All  the 
TRS-80  software  is  home  oriented. 
Most  microcomputer  systems  today 
have  this  exact  or  similar  software 
problems. 

Why  not  write  your  own  business 
applications?  Any  person  who  owns 


a soldering  iron,  a CPU  chip  and 
writes  his  own  programs  is  a “hob- 
byist”. And  hobbyists,  for  some  rea- 
son, are  now  considered  pioneers 
and  out  of  step  with  the  industry  to- 
day. The  only  way  to  write  your  own 
business  applications  is  to  sit  down 
and  by  trial  and  error  teach  yourself 
through  examples  published  in 
books  and  magazines.  With  luck  this 
process  takes  6 to  12  months.  This 
is  the  raison  d'etre  behind  pre-pack- 
aged, ready  to  go  software. 

What  is  available  in  the  pre-pack- 
aged format?  Other  than  the  stan- 
dard blackjack,  biorhythms  and  Star 
Treks,  a start  has  occurred.  Games 
may  still  be  in  the  heart  of  the  hob- 
byists and  personal  computing 
areas,  but  valuable  inroads  have 
been  constructed  to  the  micro  busi- 
ness systems.  If  the  gentleman  from 
Alabama  had  purchased  a North 
Star  system,  for  example,  he  would 
have  found  a micro-cornucopia  of 
business  software,  pre-packaged 
and  ready  to  run. 


The  time  has  come  for. . . 

software  sources  to 
consider  joining  hands. 


Although  there  are  few  if  any  hard- 
ware differences  between  hobby- 
ists, personal  and  business  micro- 
computers, the  software  is  very  dif- 
ferent. 

Based  on  what  is  happening  to- 
day, most  microcomputer  brand 
names  are  in  the  process  of  being 
stereotyped.  Brand  name  “X"  will 
carry  the  "hobbyists”  label  because 
their  boards  never  seem  to  work  or 
they  only  come  as  kits.  Brand  name 
"Y”  will  become  known  as  a "per- 
sonal” computer,  great  for  home  fun 
and  games.  However,  if  brand  name 
“X”  now  begins  to  focus  on  busi- 
ness applications  and  the  business 
community,  the  “hobbyist”  image 
may  be  changed.  The  key  is,  of 
course,  available  software  for 
specific  systems. 


The 

DOUBLER 

IS  AVAILABLE  FROM  THESE  DEALERS  . . . 

CALIFORNIA 


Byte  Shop Berkeley  41 5 045-6366 

Byte  Shop * Son  Diego  714  565  8000 

Byte  Shop Son  Rafael  415  457-901 1 

Byte  Shop Tusirn  7 1 4 731  - 1 686 


Coast  Computer  Center 

Costa  Mesa  714  646-0537 

Computer  Components 

Van  Nuys  213  706-741 1 
Computer  Land  El  Cerrito  415  233-501 0 
The  Computer  Store 

Santa  Monica  213  451  -07 1 3 

COLORADO 

Byte  Shop  Boulder  303  444-6550 

Byte  Shop Denver  303  399-0995 

Byte  Shop  . . . . Englewood  303  761  -6232 

FLORIDA 

Byte  Shop  Ft.  Lauderdale  305  561-2983 
Byte  Shop  .........  Miami  305  264-2903 

GEORGIA 

Byte  Shop Atlanta  404  255-8984 

ILLINOIS 

Computer  Land Niles  31 2 967-1714 

KENTUCKY 

Data  Domain  , - . Lexington  606  269-6902 

NEBRASKA 

The  Computer  Store 

Omaha  402  592-3590 

NEW  HAMPSHIRE 

Computer  Mart  . . Nashua  603  603-2306 

NEW  YORK 

Computer  Mart 

New  York  City  21 2 606-7923 
Computer  Microsystems 

Manhasset  516  627-2640 
Mini  Micro  Mart  Syracuse  315  422  4467 

NORTH  CAROLINA 

ByteShop Roteigh 9 1 9 aoa-02 1 0 

SOUTH  CAROLINA 

Computer  People 

Greenville  803  244-8069 

TEN  N ESSE 

Computer  Denn 

Oak  Ridge  615  462-1091 

TEXAS 

Computer  CarnerAmaririo  006  355-5616 
Neighborhood  Computer  Store 

Lubbock  006  797-1466 

. . . OR  CONTACT  YOUR  FAVORITE 
COMPUTER  STORE. 


524  Union  Street 
San  Francisco,  CA  94133 
415  396-0269 


By  Jim  Schreier 
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Micromat  ion  has  done  for  the  S-100 
bus  what  IBM  did  for  the  floppy  disk. 
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Double  Capacity 

The  DOUBLER  — Micromotions  latest  advance  in  floppy  disk 
technology  — doubles  the  capacity  of  floppy  disk  systems. 
Over  500  KBytes  ore  recorded  on  each  side  of  an  8W  disk. 
This  means  bigger  fifes  for  more  powerful  systems. 

Double  Speed 

Data  transfer  with  the  DOUBLER  is  twice  as  fast  — 500  Kbits 
per  second.  And  since  there  is  twice  os  much  data  on  each 
track,  your  drive  steps  only  half  as  much  — so  your  system 
runs  foster  than  it  ever  has  before! 

Increased  Reliability 

That's  right  — even  better  reliability.  Why?  Because  we  did 
it  the  IBM  way.  IBM  designed  2D  formatting  — so  it  has  to 
be  reliable.  Micromotions  innovative,  state-of-the-art  de- 
sign incorporates  write  precompensotion  electronics  and  a 
phase  lock  oscillator  on  a single,  oil  digital,  5-100  circuit 
board.  So  we  guarantee  the  DOUBLER  will  be  more  de- 
pendable than  your  present  single  density  controller  — and 
we  warontee  the  DOUBLER  for  o full  year. 

Unbeatable  Convenience 

It  couldn't  be  easier  to  step  up  to  double  density.  The 
DOUBLER  operates  automatically  in  either  single  or  double 
density.  Just  insert  a diskette  and  you're  running  properly.  You 
can  transfer  files  between  single  or  double  density  diskettes 
without  any  software  or  hardware  changes  — or  even  oper- 
ate with  one  single  and  one  double  density  diskette 
installation  is  a snap.  There's  a hardware  UART  on  board 


and  the  software  is  all  ready  to  go.  An  onboard  2708  EPROM 
contains  the  bootstrap.  There's  even  jump-on-reset  circuitry 
so  you  can  operate  without  a front  panel.  And.  of  course, 
we  include  utilities  to  format  diskettes. 

Universally  Versatile 

The  DOUBLER  will  operate  with  oil  industry-standard  mini 
and  full-sized  drives.  And  it  wilt  work  in  any  8080  or  Z-8Q 
5-1 00  computer  operating  at  2 to  4 MHz.  The  DOUBLER  will 
support  up  to  four  double  or  single  headed  drives. 

Fully  Compatible 

The  DOUBLER  is  compatible  with  CP/M*  version  1 .4.  If  you 
hove  a CP/M*  1 .4  system,  just  add  our  CBIOS  — or  you  con 
buy  our  ready-to-boot  version.  Install  the  new  controller, 
connect  any  terminal  to  the  R5-232  interface,  and  boot  off 
your  new  double-sized,  double-speed  system.  You  still  can 
use  all  your  old  software  without  any  changes. 

Completely  Affordable 

All  Micromation  products  ore  fully  assembled,  thoroughly 
tested,  include  complete  documentation,  and  ore  priced 


for  value: 

DOUBLER  double  density  controller  $ 495, 

MEGABOX  dual  drive  double  density  system  2,295. 

ZEPH ER  — Per  Sd  double  density  system  2 ,595 . 

Z-PLU5  — MEGABOX  32  K2-80  computer  4,295, 


Available 

The  DOUBLER  is  available  NOW  at  your  local  computer  store. 


Micromonon  Inc,  524  Union  Street  Son  Francisco  Californio  94133  / 415  398-0289 
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Where  there's  always  more  in  store. 
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IMMEDIATE  DELIVERY 

ALPHA  MICRO 
ACCOUNTING 
SOFTWARE 

A generalized  interactive  bookkeep- 
ing and  accounting  system  created 
by  our  staff  of  Certified  Public 
Accountants  for  our  accounting 
practice. 

This  system  has  been  in  constant 
use  during  1978  with  numerous 
clients  covering  a wide  range  of 
business  and  non-profit  activities. 
The  PJA  accounting  system  is  a 
complete  accounting  system  and 
includes  the  following  subsystems: 
Accounts  Payable,  Accounts  Re- 
ceivable, Cask  Disbursements,  Cask 
Receipts , Financial  Statements, 
Fixed  Assets,  General  Ledger , In- 
ventory, Payroll  and  Sales.  We  plan 
for  future  updates  to  contain  the 
following  subsystems:  Medical  and 
Professional  Billings,  Job  Costing 
and  Work  in  Progress,  Order  En~ 
try , EOQ  Purckase  Orders , 

The  entire  system  is  menu  driven 
and  chained  together  allowing  the 
user  to  execute  all  functions  without 
leaving  the  PJA  system's  control. 
Advance  CRT  menu  screens  are 
used  throughout,  permitting  the  use 
of  personnel  less  familiar  with 
computers  and  accounting.  Data 
entry  defaults  and  edit  controls  are 
used  whenever  possible  to  increase 
accuracy  and  productivity.  In  addi- 
tion, all  subsystems  are  interfaced 
with  the  general  ledger  thus  elimin- 
ating the  need  to  enter  data  more 
than  once. 


The  complete  package  and  docu- 
mentation is  available  for  $2500. 
Updates  will  be  provided  to  all  users 
at  a cost  of  $25.00  per  update. 

This  system  requires  an  Alpha 
Micro  computer  system,  minimum 
of  48k  of  memory,  CRT,  printer  and 
dual  floppy  disk  drive. 
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447  EAST  5TH  AVENUE 
ANCHORAGE,  ALASKA  99501 
(907)  272-7261 


DEALER  INQUIRIES  INVITED 


BUSINESS  SECTION 


There  are  thousands  of  microcom- 
puter software  programs  available  in 
a multitude  of  formats.  There  are 
listings  in  books,  pamphlets,  maga- 
zines, on  disk,  tape  (cassette  and 
paper),  on  Floppy  ROMs™  and 
various  newsletters.  The  microcom- 
puter software  literature  has  more 
than  doubled  in  the  last  10  months. 
It  should  double  again  by  Spring, 
1979,  Games,  as  helpful  and  fun  as 
they  are,  have  peaked.  New  direc- 
tions are  appearing.  Basic  training 
in  Spanish  and  French,  helpful 
homemaker  programs  and  even 
sophisticated  household  budget 
programs  are  examples. 

The  time  has  come  when  some  of 
the  200  plus  software  sources  con- 
sider joining  hands.  It  seems  to  be  a 
fact  of  life  that  few  of  these  many 
suppliers  can  afford  writing  quality 
programs  on  the  ten  most  common 
microcomputer  systems  in  order  to 
produce  functional  and  diversified 
software.  For  example,  let’s  say  Mr, 
Smith  has  written  an  excellent  in- 
come/expense ledger,  it  can  be  used 
in  his  business  or  in  his  home.  It 
may  be  altered  to  meet  a number  of 
circumstances.  To  make  such  a pro- 
gram available  would  require: 

1.  Listings  for  all  major  6502/6800/ 
8080/Z-8Q  based  systems  in  at 
least  one  common  version  of 
BASIC  for  each  system;  and/or 

2.  Cassette  tape  in  the  Kansas 
City,  Tarbell,  etc.  standard  with 
disk  options. 

Each  program  would  need  to  state 
memory  requirements.  This  could 
change  the  average  microcomputer 
store  into  chaos  matched  only  by 
the  sizes  and  styles  of  a shoe  store. 
And  would  distribution  be  possible? 

This  leads  to  another  observation. 
Now  all  the  potential  seems  to  be  in 
the  hardware.  Software  must  become 
eclectic.  If  it  fails  to  meet  this  chal- 
lenge, hardware  will  continue  to  ad- 
vance unchecked,  outdating  what  soft- 
ware has  been  written.  The  current 
lack  of  Z-8G  software  is  an  example. 

The  marketplace  should,  in  time, 
bring  hardware/software  into  bal- 
ance. Right  now  there  is  very  little 
balance.  Some  magnificent  soft- 
ware exists.  You  should  be  demand- 
ing that  this  software  be  made  avail- 
able for  your  system.  Any  person 
purchasing  a specific  microcom- 
puter system  for  personal  or  busi- 
ness use  should  make  sure  that  the 
software  does  exist.  Overlooking 
this  step  may  be  cause  for  having  to 
buy  a cheap  soldering  iron  and  revert- 
ing back  to  that  ancient  group^called 
“m icrocomputer  hobbyists." □ 


This  page  is  reserved  for  any  com- 
pany editorial  geared  to  the  small 
business  market.  Please  send  your 
editorial  directly  to  Carl  Warren, 
Senior  Editor,  INTERFACE  AGE 
Magazine,  P.CL  Box  1234,  Cerritos, 
California  90701. 


CALL  FOR 

BUSINESS  ORIENTED 
ARTICLES 

INTERFACE  AGE  is  seeking 
well-written  articles  related  to  the 
business  world.  These  articles  may 
cover  any  aspect  of  business  as  it 
relates  to  microcomputing. 

Specifically,  we  would  like  arti- 
cles describing  hardware  consid- 
erations for  the  small  businessman. 
Software  articles  that  present  a 
useful  application  for  any  type  of 
business  activity. 

Whether  you  are  a doctor,  lawyer, 
or  candy  butcher,  if  you  use  a 
microcomputer  in  your  day  to  day 
business  we  want  to  hear  about  it. 

Articles  by  Individuals  are 
remunerated  at  a rate  from  $15.00 
to  $50.00  per  published  page  and 
articles  describing  company  pro- 
jects carry  author  and  company  by- 
line, but  no  honorarium  is  offered. 
Articles  accepted  will  be  acknowl- 
edged with  a binder  check  within 
30  days  of  receipt. 

Manuscripts  should  be  double- 
spaced, typewritten  pages,  one 
inch  margins,  and  not  less  than 
3Vi  pages  in  length  (one  published 
page).  Pages  should  be  numbered 
to  insure  correct  text.  Photographs 
should  be  numbered  and  labeled 
on  the  backside  with  a description. 
Photos  should  be  taken  with  uni- 
form lighting  and  background,  in 
the  form  of  glossy  black  and  white 
prints.  Tables,  listings,  etc.,  shall 
be  on  separate  sheets.  Computer 
listings  shall  be  printed  using  a 
new  ribbon  to  assure  darkest  print 
copy.  Authors  shall  supply  a state- 
ment of  their  background,  exper- 
tise and  level  of  accomplishment. 

The  publisher  assumes  no  re- 
sponsibility for  artwork,  photos, 
models,  or  manuscripts.  Manu- 
scripts are  not  acknowledged  or  re- 
turned unless  accompanied  by  a 
self-addressed,  stamped  envelope. 

For  article  submittal  or  more  in- 
formation, contact  Carl  Warren, 
Senior  Editor,  INTERFACE  AGE 
Magazine,  16704  Marquardt  Ave., 
Cerritos,  CA  90701,  (213)  926-954 4. 
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COMPUTER 

SPECIALS 


WE’VENGOT  A TRUCKLOAD  COMING! 
. . . and  it’s  COLOR 

“The  Compucolor  II” 

. . . a personal  colorgraphics  system  for  the  modem  computer  man . . . 

★ Color  Graphics  1 3"  Color  CRT 
+ Proven  80  SO  A CPU  System 

★ 16K  Extended  Disk  Basic 

★ Up  to  1 1 7*  Key  Keyboard 

★ Up  to  32K*  RAM 

★ Minidisk  Drive  51.2  K Bytes/Side  Options 

Order  your  system  now  and  we  will  include  at  no  cost 
(2)  Programmed  Software  Diskettes  (S39.90  value) 

Model  3 with  8K  RAM  72  Key  Keyboard/RS232  . , $1495 

Model  4 with  1 6K  RAM  & RS232C  port  plus  72  Key 

Keyboard 31795.00 

Model  5 with  32K  RAM  rRS232C  and  72  Key  Keyboard 32395.00 

Options: Add  $100,00 

101  Key  Keyboard Add  $150,00 

1 1 7 Key  Keyboard Add  $225.00 

Programmed  Diskettes  St  9.95  each 

Formatted  Diskettes , . , ♦ , 2/S  1 9.95 


EXIDY  SORCERER1 


Regular  Price  $895.00 
Special  Introductory  Price 

7QQ  AA  Limit  one  Per 
v * iW  customer. 

m w/16K  S1 150.00 
• W/32K  31395.00 
Combines 

the  desirable  features  of  the 
PET,  APPLE  and  TRS-80  into  a 
complete  expandable  computer 
system.  If  you  are  a comparison 
shopper  send  for  comparison 
chart. 


it  INCLUDES: 

Keyboard  & enclosure  totally 
assembled 
90  day  Warranty 
SK  BASIC  (MICROSOFT) 

Video  & Cassette  Cable 
Complete  Documentation 
Si 00  Expansion 

Module Add  $299,00 

it  it  Cassette  recorder 

Add  $44.95 

* ★ Sanyo  9”  Monitor 

..Add  £169,95 


KIM-1 
Now  only 

$229.95  L^ntS] 
Regular  price 
$245.00 

The  KIM-1  6502  Standard 
Computer  System  now  available 
off  the  shelf.  Write  for  complete 
details  and  software  package, 
it  ★ Power  Supply 

Add  $59.95 

★ * Cassette  Recorder 

Add  $44.95 

*★  Sanyo  9M  Monitor 

Add  $169.95 


VIM-1 

“The  Ultimate  in 
Single  Board  Low-Cost 
Computers'’  In  Stock 

$269.00 

★ KIM-1  Compatible 
it  4K  ROM  Monitor 

* IK  Bytes  2114  RAM 

★ 65K  Memory  Expansion 

* User  EPROM  2716 
it  it  Power  Supply 

Add  S59.95 

it  it  Cassette  Recorder 

Add  $44,95 

it  it  Sanyo  9”  Monitor 

Add  $169.95 

Schoot  & group  discounts 
available . 


AIM-1 

ss~ 

Singleboard  Computer 

★ On  Board  20  column 
alphanumeric  printer 

it  Alphanumeric  20  character 
display 

* Terminal  style  Keyboard 
54  Keys 

it  6502  based  CPU 

w/IK  RAM... ,$375,00 

w/4K  RAM $450,00 

Assembler  ROM  . . . Add  $85.00 
BASIC  Interpreter  in  ROM 
Add  $100.00 


RCA 

COSMAC  VIP 


NEW  LOW  PRICE  $249.00| 

Assembled 

Regular  price  $299.95 
w/Sanyo  9"  Monitor 

Add  $169,95 

"Now  you  can  afford  to 
experiment  using  RCA's  fine 
1802  CMOS  CPU.11 


BALLY  ARCADE 

Z-8G  based  expandable  to  48K 
Color  Display  BASIC  available  in 
ROM  Cartridge 
8K  ROM 
4K  RAM 

$299.95 


NORTH  STAR  HORIZON 

Now  in  stock  North  Star  Z-80  based  high-performance  computer, 
Z-80  Processor 
it  Motherboard 
* 2 Serial  +1  Parallel  Port 
it  16K  RAM 


Horizon  I $1 439.00  Kit 

Horizon  II  ...  $1799.00  Kit 


PRINTERS 

OKI  Data  Modet  i io  w/trecicr  w/RS232 
...$1675.00 

OK  [DATA  Model  22  w/traclor  w/RS232 

S2705.00 

DECWRITER  It  W/RS232  1030  COS 

$1 475.00 

DIABLO  1620-3  w/i  rector  feed. 


w/Keyboard- $3255.00 

DIABLO  1 6 1 0-3  w/l  rector  feed  $ 2995 .00 
IPSi  1622-3  w/lreclor  feed 

(d  lablo  compatible!  52995 .00 

IPS!  16V2-3  Wtracior  leed 

Idreblo  compatible) $2620.00 

Ceniron ics  761  iKSHl S 1 595 .00 


Ce  nfroni  gs  Micro  P-l  $395.00 

Centronics  761 RQ  , . , $1 495.00 

Cenlronics  779  w /I  rector  feed  ...$11 95,00 
Telel ype  Model  43  wyRS232  . S 11 99.00 
Tl  Model  745  w/upper  and  lower  case 
SI  975.00 


FLOPPY  DISK’S 

Shugarl  SA400  Minifloppy  Disk  Dnve 

..$325.00 

Shugarl  SA450  Dual  Densily  Mi  ml  loppy 

. . . S3 7 5.00 

Shugarl  SA800/801  Diskette 

Storage  Drive $495,00 

Sbugart  SASSG/aSl  Double-Sided 
Drive. $625.00 


MFE  Mayflower  Model  75 1 Double 

Density $730.00 

Perse i Model  277  Dual  Diskette 

Slorage  0 rive  $ 1 2 30. 00 

Pertec  FP200  Mi  nil  lop  Disk  Drive  $299-00 

Perlec  Model  SS  3"  Drive $495.00 

Caicomp  Model  143M  Dual  Density 

Drive $625.00 

North  Slar  MDS  Minifloppy  w/S-100 
, ...,$599,00 

TERMINALS 

SOHOC  10  120 SS95.QO 

LEAR  ADM3  Assembled $329.95 

LEAR  ADM3  Kit .$739,95 

SOROC  IO  140  $1495  00 


Sanyo  9"'  Monitor . . . $159.95 

Sanyo  1 5”  Monitor . . S2Q9.95 

Moioroia  12"  Momior  w/o  chassis 

$219,95 

Hazelline  1 500.  $i  095,00 

HazelUne  1510, ..$1295.00 

KEYBOARDS 

GEO  Risk  Mode!  756  ASCII  56  Key 

Assembled  $67.95 

Melai  case  lor  Model  756  ......  $27.00 

Clare  Pender  52  Key  ASCII  w/2S  Pin 
and  34  Pin  Con  ned  or 

|new  surplus  supply  limited) $54.95 

63  Key  Unencoded  Keyboard $32  95 

10  Key  Heapad  Unencoded $1 1.95 


ADVANCED  COMPUTER  PRODUCTS  All  prices  FOB  Santa  Ana.  Please  add  shipping/ 

RO.  Box  17329  • Irvine,  California  9271  3 handling.  For  credit  card  purchase  contact  for 

131  0 B E,  Edinger  • Santa  Ana,  California  92705  quotation l Complete  FREE  1978  Catalogue  - 

TWX/TELEX  91 0 595  1 565  • TEL  (71  4)  558-881 3 send  25$  for  postage.  circle  inquiry  no,  is 


BUILDING  <31110  L<9N0 

MWLOPJtNT  PBOSBiM] 

BY- ¥5.  CHfLLBfFG 


i.--  gsa 


86  INTERFACE  AGE 

/ . ju  rvi  ,v,::  : 


Have  you  ever  struggled  with  a long  and  difficult  prob- 
lem and  then  suddenly  the  light  dawned  — ‘Do  it  on  the 
computer1?  That's  exactly  what  happened  to  me.  In  my 
case  it  was  an  Altair  880Q-B  with  48K,  an  ADM-3  CRT,  a 
MITS  cassette,  and  a Selectric  Type-Away  interface  by 
Micromation,  inc.,  all  using  4.0  BASIC. 

\ was  struggling  with  the  problem  of  developing  a 
tract  of  land,  and  my  ‘Phase  I1  plan  was  to  build  an  of- 
fice/service type  of  building.  I wanted  to  know  if  it  was 
feasible  and  profitable  in  the  surrounding  market.  So  I 
designed  a program  in  which  I could  change  any  of  the 
limiting  factors  (e.g.,  rent  in  $ per  sq.  ft,,  expected  ex- 
penses, mortgage  cost,  etc.). 

It  is  very  important  for  a developer  to  be  able  to  set 
rental  rates  that  are  realistic  compared  to  the  market- 
place, and  to  know  the  return  on  his  investment  (cap 
rate)  and  the  annual  cash  flow  of  the  development.  In  the 
past  this  consumed  vast  amounts  of  paper  and  pencils, 
and  now  the  CRT  takes  the  beating  until  I get  what  I 
want.  Then  l print  it  out.  I had  to  write  my  own  software 
on  the  Selectric  interface.  Consequently  the  program 
will  not  have  a printer  section.  You  will  have  to  write 
your  own  if  you  have  a printer. 

PROGRAM  DETAILS 

The  variables  that  you  will  be  asked  to  answer  are  all 
shown  in  Figure  1.  Some  of  them  are  facts  that  you  have 
already  decided  upon.  You  may  be  planning  to  purchase 
the  land,  so  you  will  have  a good  idea  of  the  value  of  it. 
However,  in  the  present  market  remember  that  your  land 
is  appreciating  every  day.  Perhaps  you  have  already  con- 
tacted several  contractors  for  bids.  If  not,  you  should  at 
least  get  some  rough  estimate  of  the  dollars  per  square 
foot  it  will  cost  to  build  the  type  of  building  in  mind.  This 
program  asks  for  a total  dollars  figure  for  the  building, 
so  multiply  it  out. 


LIST  OF  INPUT  QUESTIONS 


YOUR  PROJECT  NAME  A$ 

DATE  D$ 

COST  OF  LAND  OCCUPIED  BY  PROJECT  L 

ESTIMATED  COST  OF  BUILDING  C 

TOTAL  SQ,  FT.  OF  BUI  IDLING  F 

NUMBER  OF  RENTAL  UNITS  R 

SQ.FT.  OFFICE  PER  UNIT  0(1) 

DOLLARS  PER  SQ.FT.  OF  OFFICE  D(l) 

SQ.FT.  WAREHOUSE  PER  UNIT  W(l) 

DOLLARS  PER  SQ.FT,  OF  WAREHOUSE  E{!) 

PROJECTED  ANNUAL  EXPENSES 

VACANCY  PERCENT  V 

MANAGEMENT  PERCENT  Ml 

INSURANCE  $/SG.FT,  IN 

TAXES  S/SG.FT.  T 

MAINTENANCE  S/SQ.FT.  M2 

EXPECTED  INTEREST  ON  MORTGAGE  IR 

LENGTH  OF  MORTGAGE  IN  MONTHS  MG 


Figure  1. 


SAMPLE  RUN 

HOMESTEAD  FEASIBILITY  STUDY 

UNIT  OFFICE  S WAREHOUSE  S TOTAL  AVG.  S TOTAL 

NO.  SQ.FT,  ANNUAL 

1.  8400  6.25  9600  2.50  18000  4.25  76500.00 

2,  1200  6.25  4800  2.50  6000  3.25  19500.00 

3.  1200  6,25  0 0 1200  6.25  7500.00 

4,  360  6.25  3240  2.50  3600  2.88  10350.00 

11160  (38 %)  1 7640  28800  $ 1 1 3850.00 

Hit  return  for  more? 

Vacancy  5%  5692.50 

Management  5%  . 5692.50 

insurance  $.10/Sq.  Ft 2880.00 

Taxes  $.52/Sq.  Ft 14976.00 

Maintenance  $.05/Sq.  Ft.  1440.00 

TOTAL  PROJECTED  EXPENSES  S 30681.00 

Hit  return  for  mere? 

NET  OPERATING  INCOME  $ 83169  00 

MORTGAGE  REPAYMENT  (Monthly  = $5268.10)  63211.00 

ANNUAL  CASH  FLOW  $ 19951,00 

CAP.  RATE  16% 

MAXIMUM  FINANCING  Income  Approach $615155.00 

Fair  Market 

Value  Approach $456750.00 
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LISTING 

10  CLEAR  2000 

IS  REM  BY  W.S.  CHELLBERG,  JUNE  1978,  FOR  INTERFACE  AGE. 

20  PRINTCHRS (26) :REM  CLEAR  SCREEN 
30  INPUT" WHAT  IS  THE  PROJECT  NAME" ;A$ 

40  PRINTCHR$ (26) 

50  PRINTTAB (20)"**  ";A$"  FEASABILITY  STUDY  **" 

60  FOR  I = 1 TO  7:  PRINT :NEXTI 
70  INPUT" DATE  ";D$ 

80  INPUT"COST  OF  LAND  THAT  BUILDING  WILL  OCCUPY  (NO  EXTRA  VACANT 
LAND)"; L 

90  INPUT" ESTIMATED  COST  OF  BUILDING  ";C 
100  INPUT"TOTAL  SQUARE  FEET  OF  BUILDING  ";F 
110  INPUT"NUMBER  OF  RENTAL  UNITS  ";R 
120  TT“0 : WT=0 : OT=0 :AO“0 : AT=0 
130  FOR  1=1  TO  R 

140  PRINT: PRINT"UNIT  4 "; I;: INPUT"  SQ.FT.  OF  OFFICE  = ";0(I) 

150  OT=OT+O(l) : REM  OT= TOTAL  OFFICE  SQ.FT. 

160  INPUT"  DOLLARS  PER  SQ.FT.  = ";D(I) 

170  PRINT: INPUT"  SQ.FT.  OF  WAREHOUSE  = ”;W(I) 

180  WT=WT+W (I) : REM  WT= TOTAL  WAREHOUSE  SQ.FT. 

190  INPUT"  DOLLARS  PER  SQ.FT.  = ”;E(I) 

200  AO ( I ) = (O ( I ) *D (I) ) + (W (I ) *E ( I) ) : REM  AO (I) “TENANT  TOTAL  ANNUAL 
CONTRIBUTION 

210  AT=AO  ( 1 ) +AT : REM  AT=GROSS  ANNUAL  INCOME 
220  NEXTI 

230  TT=OT+WT:REM  TT= TOTAL  SQ.FT. 

240  IF  TTOF  THEN  250  ELSE  260 

250  PRINT: PRINT"***  WRONG  SQUARE  FEET  - DO  IT  OVER  I ***": PRINT : PRINT : 
GOTO120 

260  PRINT: PRINT: PRINTTAB( 20) "ENTER  PROJECTED  ANNUAL  EXPENSES" : PRINT 


270 

INPUT" 

VACANCY  $ 

";V 

28  0 

INPUT" 

MANAGEMENT  h 

" ; Ml 

290 

INPUT" 

INSURANCE 

$ 

PER  SQ.FT. 

11 ; IN 

300 

INPUT 

TAXES 

$ 

PER  SQ.FT. 

" ;T 

310 

INPUT" 

MAINTENANCE 

$ 

PER  SQ.FT. 

" ;M2 

320  INPUT"EXPECTED  INTEREST  ON  MORTGAGE  (EXAMPLE:  9.25)";IR 

330  INPUT” TERM  OF  MORTGAGE  (IN  MONTHS)"; MO 

335  REM  --  BEGIN  COMPUTATION  SECTION  -- 

337  REM  COMPUTE  MAX.  FINANCING  VIA  INCOME  APPROACH 

340  V1=AT*(V/100) :REM  V1=VACANCY  IN  $ 

350  M3=AT* (Ml/ 100) : REM  M3 “MANAGEMENT  $ 

360  IM=IN*F: REM  IM= INSURANCE  $ 

370  TA=T*F:REM  TA= TOTAL  REAL  ESTATE  TAXES 
380  M4=M2*F: REM  M4 “MAINTENANCE  $ 

390  AS=AT - (M3+M4+TA+IM+V1) : REM  AS = NET  OPER.  INCOME 

400  N0=M3H14+TA+IM+V1 : REM  NO=TOTAL  EXPENSES 

410  TV= (AS/ 1.3)/. 104: REM  TV=MAX.  FI NAN. VIA  INCOME  APPROACH 

415  REM  COMPUTE  MAX.  FINANCING  VIA  F.M.V  APPROACH 

420  IF  C=0  THEN  400 

430  SI=(L+C)*.75: REM  Sl=  MAX.  FINAN.  VIA  F.M.V  APPROACH 
435  REM  COMPUTE  ANNUAL  CASH  FLOW 
440  IR=IR/1200 
4 SO  Ql=(l+IR)AMO 


PM=TV* ( (IR*Q1)/ (Ql-1) ) : REM  PM“MONTHLY  PAYMENT 
PY = PM* 1 2 : REM  PY “ANNUAL  MORTGAGE  REPAYMENT 
CR=AS/C:CR=INT(CR*100) : REM  CR=CAP.  RATE 
OP“OT/F:OP“INT(OP*100) : REM  OP=l  OF  OFFICE 
FOR  1=1  TO  R 

F(I)=0(I)+W(I) : REM  F (I ) “TOTAL  SQ.FT.  PER  TENANT 
DS ( I ) =AO (1)/F(I): REM  DS(I)=TENANT  AVG.  RENTAL 
NEXTI 

P=AS-PY : REM  P=ANNUAL  CASH  FLOW 
REM  BEGIN  READ-OUT 
PRINTCHRj (26) 

PRINTTAB(20)"**  ";A$"  FEASABILITY  STUDY  **": PRINT 
PRINTTAB (4  5) D$ : PRINT 

T$="  44  444  4 4 ##.4#  4####  #4.  44  444444 

44.44  $$444444.44" 

PRINT"UNIT  OFFICE  $ WAREHSE  $ TOTAL 
AVG.  $ TOTAL" 

PRINT"  NO.  SQ.FT.  ANNUAL" 

PRINT" - ":  PRINT 

FOR  1=1  TO  R 

PRINTUSING  T$; 1,0(1 ),D(I) ,W(I) ,E (I) , O (I) +W(I ) ,DS (I ) , AO (I ) 

PRINT 
NEXT  I 

PRINT" " 

S$="  44444#  (#4  %)  444444  4444444 

$$#4444#.##" 

PRINTUSINGS$;OT,OP,WT,OT+WT,AT 
INPUT"HIT  RETURN  FOR  MORE";ZZ 
R$="$$444444 .44" 

PRINT: PRINT: PRINTTAB (10) "VACANCY  ";V"$  = "; :PRINTUSINGR$;V1 
PRINTTAB (10) "MANAGEMENT  ";M1"4  = " ; : PRINTUSINGR$ ;M3 

PRINTTAB (10) "INSURANCE  $ ";IN"/SQ.FT.  = " ; : PRINTUSINGR$ ; IM 
PRINTTAB (10) "TAXES  $ ";T"/ SQ.FT.  “ : PRINTUSINGR$ ;TA 

PRINTTAB (10) "MAINTENANCE  $ ";M2"/SQ.FT.  = " ; : PRINTUSINGRJ ;M4 

PRINT"  " 

PR I NT "TOTAL  EXPENSES  " ; : PRINTUSINGR$ ;NO 

INPUT"HIT  RETURN  FOR  MORE";ZZ 

PRINT: PRINT: PRINT"NET  OPERATING  INCOME" ;: PRINTUSINCR$ ; AS 
PRINT : PRINTUSING”MORTGAGE  REPAYMENT  (MONTHLY  = 44444.44) 
$$444444.44"; PM,PY 

PRINT"  " 

PRINTUSING" ANNUAL  CASH  FLOW  $$######. 4# ";P 
PRINT: PRINT: PRINTUSING"CAP  RATE  44  *";CR 

PRINT: PRINT: PRINTUSING "MAX I MUM  FINANCING  BY  INCOME  APPROACH 

£ t#  ##  U & # d # tf  - TV 

PRINT: PRINTUSING"  FAIR  MARKET  VALUE 

APPROACH  $$###*#*##"  ;S  1 

INPUT" WANT  TO  SHE  IT  AGAIN  (Y  OR  NJ  lr ; Z$ 

IF  Z$="Y"  THEN  94J 9 ELSE  950 
PRINTCHRj (26) :G0T0545 

CLEAR2  50 : PRINTTAB (30) "THANK  YOU  1 " : PRINT : PRINT : PRINT : PRINT 
END 
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The  most  interesting  use  of  this  feasibility  study  is 
the  way  the  rent  structure  can  be  varied  to  produce 
financing.  Creating  a project  that  will  produce  a 
substantial  cash  flow  and  yet  be  competitive  is  a real 
challenge,  but  it  is  very  rewarding  in  terms  of  dollars 
and  a sense  of  accomplishment. 

Most  of  the  questions  you  are  asked  are  simple,  such 
as  building  size.  Most  municipalities  have  laws  of  ‘set- 
back’ so  you  are  immediately  limited  at  least  to  that. 
Then  there  is  parking,  water  retention,  truck  traffic,  etc. 
When  all  this  is  taken  into  account,  the  remainder  is  for 
your  building. 

The  number  of  rental  units  is  variable,  and  you  may  want 
to  try  it  several  ways  to  find  the  maximum  profitability. 
The  expense  figures  are  rather  standard.  Most  lenders 
require  certain  percentages  (for  their  own  protection), 
especially  on  vacancy  and  management.  I have  found  that 
most  lenders  want  from  4 to  7%  on  vacancy,  depending 
on  the  development,  and  from  3 to  5%  on  management. 
The  best  thing  to  do  is  contact  a potential  lender  and 
find  out  what  they  may  want  on  your  type  of  project. 

The  program  really  needs  no  explanation  as  it  is  quite 
simple.  I have  included  ‘REMs’  so  that  if  you  want  to  do 
any  changing,  it  will  be  quite  easy  (when  you  enter  the  pro- 
gram leave  the  ‘REMs’  out).  You  will  notice  in  the  read-out 
section  I have  interspersed  several  ‘input’  statements 
with  a ‘zz’  argument.  These  give  you  time  to  read  before 
going  on  to  the  next  few  lines.  Throughout  the  read-out 
section  I have  used  ‘PRINTUSING’  statements  which  do 
a beautiful  job  of  structuring,  but  some  BASICs  do  not 
have  this  feature,  so  you  will  need  to  round  off  the  in- 
tegers and  etc.  for  the  structure  of  your  read-out. 

I hope  you  will  enjoy  the  ease  of  doing  your  figuring 
with  the  ‘electronic  scratch  pad’,  and  if  you  are  thinking 
of  doing  some  development  work,  this  may  give  you 
some  new  ideas  and  aid  in  your  calculations.  □ 


22  START-AT-HOME 
COMPUTER  BUSINESSES 

in  "The  Datasearch  Guide  to  Low  Capital, 
Startup  Computer  Businesses" 

CONSULTING  • PROGRAMMING  • SOFTWARE  PACKAGES 

• COM  • FREELANCE  WRITING  • SEMINARS  • TAPE/DISC 
CLEANING  • FIELD  SERVICE  • SYSTEMS  HOUSES  • 
LEASING  • SUPPLIES  • PUBLISHING  • TIME  BROKERS  • 
HARDWARE  DISTRIBUTORS  • SALES  AGENCIES  • 
HEADHUNTING  • TEMPORARY  SERVICES  • USED 
COMPUTERS  • FINDER'S  FEES  • SCRAP  COMPONENTS  • 
COMPUTER  PRODUCTS  AND  SERVICES  FOR  THE  HOME. 
Plus  — Loads  of  ideas  on  moonlighting, 
going  full-time,  image  building,  revenue 
building,  bidding,  contracts,  marketing, 
professionalism,  and  more.  No  career 
planning  tool  like  it.  Order  now.  If  not 
completely  satisfied,  return  within  30 
days  for  full  immediate  refund. 

• Sn/r  x 11  ringbound  * 156  pp.  • $20.00 
Phone  Orders  901-382-0172 


DATASEARCH 

incorporated 

5694  Shelby  Oaks  Drr.  Suite  105,  Dept.  C,  Memphis,  TN  36134 

Rush copies  of  "Low  Capital  Startup  Computer  Businesses''  at  S20 

per  copy  to  me  right  away 

NAME/CGMPANY  

ADDRESS  

CITY/STATE/ZIP  

O Check  Enclosed  □ Bankamerioard  O Master  Charge 

# 


CIRCLE  INQUIRY  NO.  21 


. AL'-rttaiuf  jMt  t 

M3w  pwwk  mm* 


RETAILERS 

WAIT!  WAIT!  WAIT! 


DON'T  COMMIT  YOURSELF  TO  THAT  MARGIN- 
AL APPLICATIONS  SOFTWARE!! 

IN  JUST  A FEW  MONTHS  NSE  WILL  HAVE  IT'S 
COMPREHENSIVE,  INTEGRATED,  STRUCTURED, 
BEST-THERE-IS  BUSINESS  SYSTEM  READY, 

IF  YOU  MUST  - BUY  SOMETHING  TO  GET  YOU 
BY,  BUT  DONT  COMMIT  YOURSELF  TO  LARGE 
QUANTITIES! 

IF  YOU  CAN  - WAIT!  YOU  OWE  IT  TO  YOUR- 
SELF AND  TO  YOUR  CUSTOMERS  TO  CHECK  US 
OUT! 

The  package  is  now  under  development.  It  will  be 
available  in  various  versions  of  BASIC.  It  has  COM- 
PLETE DOCUMENTATION  containing  over  200 
pages.  It  is  designed  by  Experienced  Systems 
Analysts,  written  by  Experienced  Programmers,  It  is 
not  the  typical  System. 

G/L,  A/R,  A/P,  1NVh  PR  BASIC  SOURCE  CODE. 

NATIONAL  SOFTWARE  EXCHANGE,  JNC. 

1000  Lake  Saint  Louis  Blvd. 

Suite  248 

Lake  Saint  Louis,  Missouri  63367 
(314J  625-2400 


AND  FOR  THOSE  WHO  ARE  WAITING  . , . . 

As  you  probably  know,  NSE  has  undergone  a change  fn 
structure.  Since  our  initial  advertisements  last  year,  we've 
been  shocked,  amazed,  and  transformed  by  the  small  com- 
puter software  market. 

We  discovered  long  ago  that  Application's  Programming  is  the 
most  vita!— and  most  neglected  area  in  the  Micro  World.  We 
then  set  out  to  fill  that  void  with  existing  programs  offered 
on  a commission  basis.  After  several  frustrating  months, 
we  realized  the  GRIM  REALITY-WELL  WRITTEN, 
SALEABLE  AP'S  did  not  even  exist.  So  we  began  the  slow 
process  of  program  system  development— P R E LIM tN A R Y 
ANALYSIS,  STRUCTURE  DESIGN,  FINAL  DETAIL 
DESIGN,  CODING,  DOCUMENTATION  and  TESTING. 
IT  TAKES  MONTHS,  but  the  final  Package  is  well  worth 
waiting  for.  THE  BUSINESS  SYSTEM  will  be  here  soon.  For 
those  who  have  been  waiting  since  last  year—  Thanks.  The 
wait  Is  almost  over  and  it's  been  worth  it.  For  those  who  are 
just  now  getting  acquainted  with  us,  hang  on  — 
we'll  be  there  shortly  — and  what  a reward. 


.National 

Software 

‘Exchange,  Inc, 


THE  SMALL  COMPUTER 
SOFTWARE  PEOPLE 
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interface  An  MPU  to  a 
Cassette  Tape  Recorder 


By  John  Wharton 

Intel  Corporation 
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Figure  1.  Tape  Interface  Data  Recording  Scheme 
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Figure  2.  8085  Pinout  Diagram 
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IflECCRQING  OR  TRANSMISSION  WEDIL'Mi 
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Figure  4.  Analog  Signal  Waveforms 


Figure  3.  One  Chip  Magnetic  Tape  Interface  Schematic 


One  of  the  most  vexing  problems  of  the  engineer  has 
always  been  the  marriage  of  design  objective  and  cost 
constraints;  this  is  nowhere  more  apparent  than  in  the 
interface  of  a microprocessor  unit  with  a cassette  tape 
recorder.  Ideally,  the  least  expensive  recorder  available 
would  be  utilized,  but  relatively  narrow  bandwidth,  high 
noise,  and  inconsistent  tape  speed  often  make  the 
cheap  cassette  recorder  unsuitable  for  traditional  data 
transmission  methods  like  FSK. 

A solution  to  this  cost/design  dilemma  is  to  use  a 
microprocessor  chip  with  direct  serial  I/O  capability 
such  as  the  Intel  8085,  together  with  a program  in  which 
the  length  of  a signal,  and  not  its  frequency,  is  used  to 
distinguish  the  bits  of  data. 

Figure  1 illustrates  how  data  is  transmitted  by  the 
8085.  Each  bit  consists  of  a tone  burst  followed  by  a 
pause.  The  first  third  of  each  bit  period  is  always  p tone 
burst,  while  the  final  third  of  the  period  is  always  a 
pause  (i.e.,  no  tone).  The  middle  third  is  either  a tone 
burst  to  transmit  a logical  “one"  or  a pause  correspond- 
ing to  a "zero".  In  other  words,  the  burst/pause  ratio  is 
varied  to  distinguish  between  ones  and  zeros. 

The  tone  burst  signal  is  produced  at  pin  4 of  the 
microprocessor  unit  shown  in  Figure  2.  While  the  8085 
is  100%  software  compatible  with  the  popular  8080A 
MPU,  the  addition  of  the  SOD  (Serial  Output  Data)  and 


SID  (Serial  Input  Data)  lines  gives  the  new  chip  a direct 
data  link  to  the  outside  world;  this  serial  I/O  capability  is 
supported  within  the  8085  by  two  new  instructions,  RIM 
(Read  Interrupt  Mask)  and  SIM  (Set  Interrupt  Mask). 

RIM  is  used  to  read  the  current  status  of  the  three  in- 
terrupt masks  into  the  accumutator,  while  additional 
bits  are  set  to  show  what  interrupts  (if  any)  are  pending 
as  well  as  the  logical  state  of  the  SID  input  (pin  5).  The 
complement  of  RIM  is  SIM,  which  has  a dual  function 
depending  on  the  current  contents  of  the  accumulator. 
If  bit  3 or  4 of  the  accumulator  is  a logical  one,  SIM  can 
be  used  to  change  the  three  interrupt  masks;  if  bit  6 is  a 
one,  SIM  can  set  the  SOD  output  (pin  4).  These  two  func- 
tions of  the  SIM  instruction  operate  independently. 

A suggested  interface  circuit  between  a cassette  tape 
recorder  and  the  8085  is  shown  in  Figure  3.  The  circuit 
uses  one  LM324  quad  op  amp  and  a few  standard-value 
discrete  components  which  should  be  available  in  even 
a digital  design  laboratory.  The  waveforms  present  at 
several  points  in  the  circuit  are  illustrated  in  Figure  4. 

Because  the  deviations  from  ground  of  the  tone  bursts 
on  the  SOD  line  are  all  positive,  the  signal  must  be  con- 
ditioned to  eliminate  its  DC  component  before  applica- 
tion to  the  capacitive  auxiliary  input  of  the  recorder.  The 
tone  burst  signal  on  the  SOD  line  is  inverted  and  buf- 
fered by  op  amp  A1  and  its  attendant  circuitry.  A high- 
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pass  RC  filter  then  forms  a crude  sine  wave  for  input  to 
the  recorder. 

On  playback,  analog  circuitry  is  again  used  to  defect 
the  presence  of  a tone  burst.  Output  from  the  recorder 
earphone  jack  is  buffered  by  op  amp  A2  and  then  in- 
verted by  A3.  The  peaks  of  the  signals  from  A2  and  A3 
are  transmitted  through  diodes  D1  and  D2,  respectively, 
and  then  filtered  by  an  RC  network.  Comparator  A4 
squares  up  and  amplifies  the  resulting  waveform,  pro- 
ducing the  logic  signal  that  is  applied  to  the  SID  line. 
Since  the  op  amps  are  powered  by  a sing  te  5-volt  supply, 
the  2.0-volt  reference  level  is  obtained  from  a resistive 
voltage  divider. 

SOFTWARE 

The  algorithm  used  by  the  8085  for  reading  a data  bit  off 
the  tape  is  simple  and  straightforward.  If  the  tone  duration 
is  longer  than  the  pause,  the  bit  is  a one;  otherwise,  it  is  a 
zero.  Since  only  the  time  ratio  is  considered,  variation  in 
the  tape  speed  will  not  affect  the  data  determination. 

Two  subroutines,  TAPEO  and  TAPEIN,  are  used  in  the 
cassette  recorder  interface  scheme.  TAPEO  is  used  to 
output  the  contents  of  register  C from  the  MPU  to  the  re- 
corder, while  TAPEIN  reads  8 bits  from  the  recorder  into 
register  C. 

OUTPUT  ROUTINE 

When  called,  subroutine  TAPEO  In  turn  calls  another 
subroutine,  BURST,  three  times  for  each  bit.  If  As  (the 
SOD  enable  bit)  is  set  when  BURST  is  called,  a square- 
wave  tone  burst  is  transmitted.  If  Aa  is  not  set,  BURST 
simply  delays  for  an  equivalent  amount  of  time  before 
returning,  producing  a space  in  the  ouput. 

The  three  subroutine  calls  to  BURST  are  used  to,  re- 
spectively, output  the  initial  tone  burst,  output  the  data 
burst  or  space,  and  output  the  space  at  the  end  of  each 
bit.  Nine  bits  are  output:  the  eight  data  bits  (ISB  first) 
followed  by  a zero  bit.  The  initial  burst  of  the  trailing 
zero  is  required  in  order  to  mark  the  end  of  the  final 
space  of  the  preceding  data  bit. 

Each  bit  of  the  output  routine  is  begun  by  outputting  a 


tone  burstiTAPEO:  mvi  b,9 

TOI:  MVI  A.OOOH 

CALL  BURST 

Register  C is  then  rotated  through  CY: 

MOV  A,C 

RAR 

MOV  C,A 


CY  is  moved  to  the  SOD  enable  bit  position,  Ae,  and  A?  is 
simultaneously  set  to  one.  All  other  bits  are  cleared.  A 
tone  or  burst  space  is  then  output,  depending  on  the 
previous  contents  of  CY: 

MVI  A,0,1H 

RAR 

RAR 

CALL  BURST 

The  accumulator  is  cleared  and  a space  output: 
xra  a 

CALL  BURST 

Cycling  continues  until  the  full  9-bit  sequence  is  finished: 

DOR  B 

JNZ  TOI 

RET 

The  BURST  subroutine  executes  the  SIM  instruction 
CYCNO  types  at  regular  intervals.  In  between  each  SIM, 
bit  A?  is  complemented.  CYCNO  should  be  an  even  num- 
ber. If  A*  Is  set,  a square-wave  tone  burst  is  created 
(upon  calling  BURST),  Otherwise,  the  same  code  se- 
quence is  followed,  but  SOD  does  not  change,  and  a 
space  results. 

BURST;  MVI  D,CYCNO 

BUI;  SIM 


MVI 

EPHALFCYC 

BU2:  OCR 

E 

JNZ 

BU2 

XRI 

8QH 

OCR 

D 

JNZ 

BUI 

RET 

INPUT  ROUTINE 

TAPEIN  uses  a subroutine  called  BITIN  to  move  the 

data  at  the  SID  pin  into  the  CY.  The  maximum  rate  at 
which  SID  is  read  is  limited  by  a delay  loop  in  BITIN. 

Subroutine  TAPEIN  begins  by  initializing  the  bit 
counter  and  register  D,  which  will  keep  track  of  the  tone 
burst  time.  If  a tone  burst  is  being  received  when  TAPE- 
IN is  called,  further  execution  waits  until  the  burst  is  over: 

TAPEIN  MVI 

Br8 

MVI 

D.OOH 

Til:  CALL 

BtTIN 

JC 

Til 

CALL 

BITIN 

JC 

TM 

Throughout  this  subroutine, 

a level  transition  is  recog- 

nized  only  after  it  has  been  read  once  and  then  verified 
on  the  next  reading.  This  provides  a good  degree  of 

noise  immunity. 

The  wait  continues  until  the  start  of  the  next  burst: 

TI2:  CALL 

BITIN 

JNC 

TI2 

CALL 

BITIN 

JNC 

TI2 

The  next  burst  having  now  arrived,  TAPEIN  keeps 
reading  the  SID  pin  periodically,  decrementing  register 
D (thus  making  it  more  negative)  each  cycle  until  the 

pause  is  detected: 

T13:  DCR 

D 

CALL 

BITIN 

JC 

TI3 

CALL 

BITIN 

JC 

TI3 

When  the  pause  is  detected,  the  subroutine  con- 
tinues reading  the  SID  pin,  incrementing  the  D register 
(back  towards  zero)  each  cycle  until  the  next  burst  is 
received:  Tt4;  INR  0 

CALL  BITIN 

JNC  TI4 

CALL  BITIN 

JNC  TI4 

If,  at  this  point,  the  burst  lasted  longer  than  the  space, 
D has  not  been  incremented  all  the  way  back  to  zero;  it 
is  still  negative.  However,  if  the  space  was  longer,  D has 
been  incremented  up  through  zero  and  is  now  positive. 
The  sign  bit  of  D thus  corresponds  to  the  data  bit  that 
will  lead  to  each  of  these  results.  The  sign  bit  is  now 
moved  into  the  CY,  then  rotated  into  register  C: 

MOV  A,D 

RAL 

MOV  A,C 

RAR 

MOV  C,A 

MVI  Dt00H 

This  is  continued  until  the  last  bit  has  been  received: 

DOR  B 

JNZ  TI3 

RET 

BITIN  waits  a short  time  in  order  to  regulate  the 
sampling  rate,  then  reads  SID  and  moves  the  data  bit  in- 


totheCY:  bjtin: 

MVI 

E.CKRATE 

(7) 

Btl: 

DCR 

E 

(4) 

JNZ 

BI1 

(7/10) 

RIM 

(4) 

RAL 

(4) 

RET 

(10) 

The  tone  burst  frequency  and  duration,  and  the  TAPE- 
IN sampling  rate,  are  determined  by  HALFCYC,  CYCNO, 
and  CKRATE.  Tables  1 and  2 give  typical  values. 
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For  Your  SWTP  6800  Computer 


The  LFD-400  is  ready  to  plug  in  and  run 
the  moment  you  receive  it. 

Nothing  else  to  buy!  Not  even  extra  memory! 

YOU  GET: 

O The  popular  ShugartSA  400  minifloppy™  drive.  Drive  alignment 
is  double  checked  by  PerCom  before  shipment. 

0 The  drive  power  supply — fully  assembled  and  tested, 

0 LFD-400  Controller/ Interface— plugs  into  the  SS-5Q  bus  * 

accommodates  three  2708  EPROMs  * fully  assembled  and  tested. 

© MIN  I DOS™ —the  remarkable  LFD-400  disk  operating  system  on 
a 2708  EPROM  * plugs  into  the  LFD-400  Controller  card  * no 
extra  memory  required  - no  "booting"  needed. 

© Attractive  metal  enclosure. 

© Interconnecting  cable— fully  assembled  and  tested, 

0 Two  diskettes — one  blank,  the  other  containing  numerous 

software  routines  including  patches  for  SWTP  8K  BASIC  and  the 
TSC  Editor/Assembler, 

© 70-page  instruction  manual— includes  operating  instructions, 
schematics,  service  procedures,  and  the  complete  listing  of 
MIN  I DOS™. 

® Technical  Memo  updates — helpful  hints  which  supplement  the 
manual  Instructions. 

® 90 -day  limited  warranty. 

Minifloppy  is  a trademark  of  Shugart  Associates. 

MINI  DOS  is  a trademark  of  PER  COM  Data  Company,  Inc. 


The  LFD-400  is  readily  expanded  to  either  two  or  three  drives. 
Write  for  details.  Send  for  our  free  brochure  for  more  informa- 
tion about  the  LFD-400  Floppy  Disk  System  and  LFD-400 
software. 

To  save  you  money,  the  LFD-400  Floppy  Disk  System  is  available 
only  from  PerCom.  Because  of  the  special  pricing,  group  and 
dealer  discounts  are  not  available. 


MC  and  VISA  welcome.  COD  orders  require  30%  deposit  plus  5%  handling  charge.  Allow  three 
extra  weeks  if  payment  is  by  personal  check.  The  LFQ-400  Floppy  Disk  System  is  available 
immediately.  Allow  ihree  weeks  for  testing  and  iransportation.  Texas  residents  add  5% 
sales  lax. 


?mm 


PERCOM  DATA  COMPANY,  INC. 

Dept  I 318  BARNES 'GARLAND,  TX.  75042 


ft 


PERCOM™  ‘peripherals  for  personal  computing’ 


Table  1.  Example  Combinations  of  Halfcyc  and  Cycno 
All  Values  in  Decimal 


APPROXIMATE 

CORRESPONDING 

fl 

iSULTINO  D 

AT  A RATE 

TONE 

HALFCYC 

8 

20 

too 

CYNCO 

FREQUENCY 

VALUE 

4 

10 

50 

CYC/BURST 

500  Hz 

217 

42 

17 

3.3 

bps 

1 kHz 

108 

S3 

33 

6.6 

bps 

2 kHz 

53 

166 

66 

13 

bps 

5 kHz 

20 

414 

166 

33 

bps 

10  kHz 

9 

826 

330 

66 

bps 

Table  2.  Maximum  Sampling  Rates  for 
Various  Values  of  CKRATE 


VOLUME  CONTROL 

Since  an  automatic  level  control  in  the  recorder's  in- 
ternal circuitry  usually  determines  recording  level,  no 
other  adjustment  is  possible.  However,  the  playback 
volume  control  must  be  set  for  an  optimum  level.  When 
the  volume  is  set  correctly,  the  logic  signal  output  from 
A4  will  have  either  a one-third  or  a two-thirds  duty  cycle. 
This  can  be  monitored  with  an  oscilloscope. 

In  the  field,  an  old-fashioned  mechanical-type  volt- 
meter can  be  connected  to  the  A4  output  and  the  cas- 
sette recorder  volume  control  adjusted  until  the  meter 
needle  hovers  somewhere  between  one-third  and  two- 
thirds  of  the  high  level  output  voltage.  In  practice,  there 
is  a wide  range  of  acceptable  settings.  (Note:  Since  the 
quivering  meter  needle  is  being  used  here  for  inertial 
signal  averaging,  a digital  voltmeter  would  not  be  very 
useful  in  this  application.) 

A FEW  HINTS.  „ . 

The  two  primary  subroutines  TAPEO  and  TAPEIN  are 
intended  for  use  as  “building  blocks"  in  the  design  of  a 
more  complete  software  package.  A routine  for  reading 
large  blocks  of  data  from  a tape  cassette  would  simply 
call  TAPEIN  repeatedly  to  read  in  individual  bytes  of 
data,  then  move  the  data  from  register  C to  the  appropri- 
ate RAM  location.  Similarly,  a block  recording  routine 
could  be  implemented  by  loading  sequential  memory 
locations  into  the  C register  and  calling  TAPEO. 

Depending  on  the  individual  application,  these  block 
processing  routines  could  also  provide  for  formatting  of 
the  data  recorded,  e.g.  adding  parity  or  checksum  informa- 
tion, file  headers,  etc.  The  block  record  software  should 
also  produce  an  extended-duration  tone  burst  to  allow 
time  for  the  recorder's  Automatic  Gain  Control  and  other 
analog  circuitry  to  stabilize  before  any  data  is  presented. 

Depending  on  the  quality  of  the  recorder  used,  the 
tone  burst  frequency  and  duration  can  be  optimized  for 
higher  data  rates  by  modifying  HALFCYC  and  CYCNO.  If 
this  is  done,  CKRATE  should  also  be  reduced  so  that 
between  10  and  80  samplings  are  made  during  a single 
(one-third  width)  tone  burst.  At  greatly  increased  fre- 
quencies, some  of  the  components  in  the  analog  inter- 
face might  also  be  modified. 

When  using  a cassette  at  the  beginning  of  a side, 
remember  to  wait  until  the  tape  leader  has  passed 
before  starting  to  record.  Otherwise,  data  will  be  lost. 

With  the  MPU  and  interface  used  here,  the  least  ex- 
pensive recorder  worked  perfectly  well,  but  the  quality 
of  tape  cassette  used  can  affect  the  accuracy  of  the 
data.  Therefore,  while  one  could  scrimp  on  the  recorder, 
it  is  not  wise  to  do  so  with  the  tape.D 
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Model  One  Home  Computer  System 

The  Mode)  One  comes  complete  with  a full, 
53-key  typewriter  keyboard  and  a buiJt-m  cas- 
sette  tape  deck. 


Designed  as  a seif-contained  computer  con- 
sole, the  Model  One  includes  8K  RAM  and  2K 
ROM  resident  memory. 


The  unit  also  has  a cassette  tape  system  for 
storage  of  programs,  output  data,  music  and 
voice;  joystick  controls;  full  color  TV  output 
display,  connects  to  standard  home  TV  set; 
and  music  synthesizer,  complex  audio  hard- 
ware and  software. 

The  Model  One  has  a suggested  retail  price 
of  $449,95,  For  more  information  contact  In- 
teract Electronics,  Inc,,  P,0,  Box  8140,  Ann  Ar- 
bor, Ml  48107,  (313)973-0120,  Michael  Tucker, 
CIRCLE  INQUIRY  NO,  243 

Key  trainer  Audio/Visual 
Training  System 

Keytrainer  modularity  offers  experienced 
data  entry  and  word  processing  operators  a 
unique  opportunity  to  upgrade  their  skills,  and 


provides  hands-on  skill  building  for  new 
operators  as  well. 


Documented  results  show  that  the  methods 
used  by  Keytrainer  consistently  increase  pro- 
ductivity by  up  to  20  percent,  with  error  reduc- 
tion rates  of  up  to  50  percent. 

Keytrainer  provides  self-paced  skills  training 
with  an  easy-t o-o pe rate  audio/visual  unit  fea- 
turing professionally  designed  35mm  film- 
strips with  synchronized  sound.  They  are  ac- 
companied by  a set  of  headphones,  exercise 
manuals,  keyboard  charts,  and  an  instructional 
handbook  which  includes  progress  sheets  and 
a results  chart. 

For  more  information  contact  Advanced  Sys- 
tems Inc.,  1601  Tonne  Rd.,  Elk  Grove  Village,  IL 
60007,  (800}  323-0311,  Keytrainer  Coordinator, 
CIRCLE  INQUIRY  NO.  231 

Superkim 

TheSuperkim  single  board  control  computer 
is  a powerful  microprocessor  control  system 
and  a complete  microcomputer  in  one  package. 
The  board  itself  Is  11  Vi”  x IIY2"  x Hi"  fiber- 


glass reinforced  epoxy  plastic  and  Is  double 
sided  with  plated  through  holes. 


The  board  is  fully  socketed  for  simple  servic- 
ing and  simple  expansion  to  4K  RAM  and  16K 
EPROM  on  board.  It  has  fully  decoded  address 
space  for  expansion  to  65K  bytes  of  memory 
and  I/O. 

The  Superkim  is  available  for  immediate 
delivery  and  sells  for  $395.  Dealer  inquiries  are 
invited.  For  more  information  contact 
Microproducts,  1024  17th  St.,  Hermosa  Beach, 
CA  90254. 

CIRCLE  INQUIRY  NO.  239 

NOVAL  770 

The  NovaJ  770  is  a new  business  microcom- 
puter housed  in  an  attractive  wood  desk.  The 
770  uses  Intel  boards  fully  Multibus  compat- 
ible, comes  with  48K  bytes  RAM,  a 12"  30  lines 
of  80  characters,  upper  and  lower  case  CRT 
display,  two  to  four  Shugart  800  floppy  drives 
and  controller,  professional  keyboard  and 
numeric  keypad. 
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The  unit  also  has  an  output  connector  to 
Centronics  or  Qume  printer,  and  extended 
BASIC  under  CP/M  with  text  editor  in  addition 
to  its  280  assembler,  program  debugger,  and 
utility  routines. 

Options  include  electronics  only  without 
desk,  or  printer,  or  CRT,  a serial/parallel  I/O 
board,  graphics  display  board,  and  four  addi- 
tionaf  16K  banks  of  system  RAM, 

The  Noval  770  is  sold  in  business  system 
configurations  by  Computall  Corp.,  2740  S, 
Harbor  Blvd*t  Suite  K,  Santa  Ana,  CA  92704. 

CIRCLE  INQUIRY  NO.  236 

RCA  Reduces  Price  on 
VIP  Home  Computer 

The  price  on  the  fully  assembled  RCA  VIP 
(Video  interface  Processor)  home  computer 
has  been  reduced  to  $249  from  $299.95  effec- 
tive June  1,  1978. 

The  VIP  is  a microcomputer  based  on  the 
RCA  COSMAC  (CDP1802)  microprocessor,  and 
is  designed  to  interface  directly  with  a video 
monitor  or  modified  TV  set  It  is  provided  with 
an  interpretive  language  which  makes  it  easy 
for  the  user  to  write  graphic  games  and  other 
applications  without  having  to  learn  machine 
language. 

The  VIP  contains  a 16-key  keypad  for  enter- 
ing programs  and  has  a built-in  audio  cassette 
interface  to  permit  storing  programs  on  a 
cassette.  Documentation  provided  with  the 
VIP  contains  listings  for  twenty  games  for  use 
on  the  system. 

For  further  information  contact  RCA  COS- 
MAC  VIP  Marketing,  New  Holland  Ave.,  Lan- 
caster, PA  17604,  (717)  291-5848,  Rick  Simp- 
son, 

CIRCLE  INQUIRY  NO.  229 

The  TaskMaster 

The  TaskMaster  is  a totally  integrated  small 
business  system  which  provides  small  busi 
ness  powerful,  and  easy  to  operate  data  and 
word  processing  capability.  The  system  con 
sists  of  a flexible  disk-based  microcomputer,  a 
full-page  video  screen,  operator  controls,  and  a 
45  ops  daisy  wheel  printer. 


The  system’s  hardware  provides  the  user 
with  sophisticated  microprocessor  architec- 
ture, 64K  memory  {8K  ROM,  56K  user  RAM), 
The  unit  is  provided  with  a dual  diskette  drive. 
Space  is  provided  for  expansion  to  a second 
dual  diskette. 

The  TaskMaster  includes  a proven  general 
business  software  package,  the  Account- 
master,  which  performs  a full  range  of  account- 
ing functions.  For  more  information  contact 
Data  Terminals  and  Communications,  590  Divi- 
sion St,,  Campbell,  CA  95008. 

CIRCLE  INQUIRY  NO.  246 

The  General 

The  General  is  a self-contained  computer 
system.  Standard  features  on  this  system  in- 
clude 4MHz  Z80A  processor;  32K  x 8 High 
speed  (4MHz)  dynamic  RAM  standard,  128K 
capacity  on  board,  Memory  mapping  can  ad- 
dress 1 megabyte;  one  micro-floppy  disk  drive 
with  300 K bytes  of  capacity  standard,  (a  sec- 
ond disk  drive  is  optional). 

The  video  display  is  80  x 24  lines  with  upper/ 
lower  case,  blink,  reverse  video,  half  and  zero 


intensity,  protected  field,  graphics  with  spe- 
cial graphics  characters. 

Software  definable  optional  character  sets, 
22MHz,  800  line  length  high  resolution  built-in 
monitor,  77-key  reed  switch  keyboard  built-in, 
with  numeric  entry  pad,  special  functions  keys 
(cursor  control,  etc.),  interrupt  controller  and 
4-channel  DMA  controller  are  also  included. 

Four  sets  of  memory  mapping  registers 
allow  foreground,  background,  multi-tasking 
software  implementation.  Up  to  96K  of  ROM 
may  be  placed  in  the  system  for  turnkey  appli- 
cations. There  is  also  separate  video  RAM  — 
4K  x 16  bits. 

A second  350K  micro-floppy  disk,  additional 
32 K RAM  boards,  additional  ROM  software 
packages  and  support  boards  for  specific  I/O 
devices  are  among  the  options  available  for 
The  General. 

For  more  information  contact  Xitan,  Inc., 
P.O,  Box  3087,  1101-H  State  Rd.,  Princeton,  NJ 
08540,  (609)  921-0321 , 

CIRCLE  INQUIRY  NO.  226 

The  Sorcerer™ 

The  Sorcerer  is  a new  user-programmable 
personal  computer.  It  is  self-contained  and 
needs  only  to  be  plugged  into  a video  display 
and  a cassette  tape  recorder  to  be  a fully- 
functioning  computer  system. 


The  Sorcerer  has  exclusive  plug-in  Rom 
Pac™  cartridges.  The  unique  Rom  Pacs  con- 
tain high-level  programming  languages,  operat 
ing  systems  or  special  proprietary  software. 
Each  Sorcerer  comes  with  a Rom  Pac  cartridge 
containing  Standard  BASIC.  Additional  Rom 
Pacs  available  or  now  in  development  include 
a user-programmable  EPROM  Rom  Pac,  an 
assembler  editor;  a disk  operating  system  and 
a word  processing  package. 

Suggested  retail  price  is  £895.  For  more  in- 
formation contact  Exity  Inc.,  Data  Products 
Dlv.,  969  W.  Maude  Ave.,  Sunnyvale,  CA  94086, 
(408)  736-2110,  Paul  Terrell,  Marketing  Mgr. 

CIRCLE  INQUIRY  NO.  244 

The  Basic  Controller™ 

The  Basic  Controller  is  a single  board  pro- 
grammable microcomputer  system  designed 
specifically  for  control  applications.  The 
system  can  manage  electrical  systems  in  a 
building,  automate  the  control  of  laboratory 
test  equipment,  operate  a model  railroad  train, 
and  apply  Itself  to  many  other  applications. 


The  control  world  is  divided  into  six 
categories:  sense  inputs,  flag  outputs,  iites, 
relays,  analog  to  digital  and  digital  to  analog, 
ZIBL  (a  BASIC  language)  implements  64  chan- 


nels of  each  in  such  a way  that  the  user  need 
not  know  anything  more  about  them  fhan  their 
names. 

The  Basic  Controller  retails  for  $1095, 
assembled,  tested  and  warranted  for  one  year. 
For  more  information  contact  Dynabyte,  Inc., 
1005  El  Wei  I Court,  Palo  Alto,  CA  94303,  (415) 
494-7817,  Rick  Mehrlich, 

CIRCLE  INQUIRY  NO,  245 

VP  Series  Computers 

This  new  computer  system  is  housed  fn  a 
desktop  cabinet  and  is  aimed  as  small  busi- 
ness users,  general  computer  applications  and 
modularized  process  control  for  OEMs. 

The  VP  Series  is  a complete  computer  sys- 
tem, with  standard  interfaces  for  expandabil- 
ity. The  basic  unit  includes  Video  Monitor,  En- 
coded Keyboard,  Mini-Floppy  Disk,  32K  RAM 
Memory,  Serial  RS-232  Port,  4 Counter-Timers, 
Printer  Port,  16  Programmable  I/O  Lines,  and 
Z80  Processor, 

All  components  are  mounted  on  a single  PC 
board  for  use  by  OEMs.  Interface  Electronics 
and  card  cage  are  available  for  use  with  51 00 
boards.  The  main  CPU  board  allows  expansion 
to  48 K RAM,  8K  EPROM,  4 additional  counter- 
timers, and  48  programmable  HO  fines.  The 
Disk  Controller  included  works  with  either  8 in. 
or  5 Vi  in.  floppy  drives  from  a variety  of  manu- 
facturers, and  supports  3 additional  drives. 

The  Entire  VP  Series  includes  the  CPM  Disk 
Operating  System,  Also  available  are  several 
BASIC  Interpreters  and  the  C-BASIC  Compiler. 
Text  Editing  and  Assembler  are  included  with 
the  software. 

The  VP  Series  is  available  in  desktop  or 
desk-mounted  versions,  A complete  business 
accounting  and  Inventory  system  has  been 
developed  for  use  with  the  VP  as  well  as 
several  application  programs. 

The  smallest  system,  VP -80  including  32 K 
RAM  and  CPM  operating  system  is  available  to 
dealers  and  educational  facilities  for  $3995. 
Complete  systems  with  business  software  and 
printer  are  available  from  dealers. 

All  units  come  completely  assembled  and 
fully  tested.  For  more  information  contact  Data 
World  1nc„  7541  Ravensridge  Dr,,  St.  Louis,  MO 
63119,  (314)  961-2229,  Kenneth  Taggart. 

CIRCLE  INQUIRY  NO.  24S 

1 6-bit  Single  Board  Computer 

The  microNOVA™  Board  Computer  MBC/1 
is  a single  board  computer  offering  minicom- 
puter performance  and  systems  capability 
combined  with  microcomputer  board 
technology  and  economy. 


The  MBG/1  includes  a 16-bft  microNGVA 
CPU,  2 K-bytes  of  static  RAM,  sockets  for  up  to 
4 K bytes  of  PROM  memory,  an  asynchronous 
communications  interface,  and  a 32-line  digital 
input/output  port  — all  on  a single  7,5M  x 9,5" 
board. 

Software  for  the  MBC/1  includes  a multitask- 
ing support  package  (MBC/M)  that  provides  an 
emulator  for  program  development  under  all 
Data  General  operating  systems  and  a monitor 
for  program  execution  on  MBC/1, 

For  more  information  contact  Data  Genera/, 
Route  9,  Westboro,  MA  01581,  (617)  366-8911, 
Richard  Goldberg,  Ext  4755. 

CIRCLE  INQUIRY  NO,  249 
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Light  Pen 

The  "Vidiet-Stik"  {VI Deo  Integrated  Elec- 
tronic Tracking)  light  pen  requires  only  three 
connections  and  Is  compatible  with  virtually 
all  minUmicro  computer  systems.  The  pen  can 
be  used  for  keyboard  substitution  with  real- 
time  definition  of  key  positions,  interactive 
games,  educational  drills  for  pre-schoolers* 
menu'  selection;  ■joystick'  substitution;  elec- 
tronic music  keyboard  replacement. 

Vfdiet-Stik  software  is  compatible  with  all 
8080  and  Z80  based  systems.  It  is  easily 
adapted  to  all  other  mini  and  micro  systems. 
Each  unit  includes  the  assembled  and  tested 
pen,  complete  computer  interface  instruc- 
tions, operating  documentation,  as  well  as 
checkout  and  game  software  listings. 

The  Vidiet-Stik  is  available  for  $39.95  plus 
$1 .50  for  postage  and  handling.  Delivery  is  4-6 
weeks.  To  order  or  for  more  information  con- 
tact Esmark,  Jnc.,  507 Vi  E.  McKinley  Hwy., 
Mishawaka,  IN  46544, 

CIRCLE  INQUIRY  NO,  315 

PROM  Programmer  Adaptor 

An  interface  adaptor  that  permits  an  INtel 
MDS-8G0  development  system  to  directly  con- 
trol and  communicate  with  a Pro-Log  Series  90 
PROM  Programmer  is  available  from  Computer 
Applications, 

Supplied  with  the  hardware  interface  is  an 
MDS  program  which  provides  the  capability  to 
read  data  from  paper  tape,  disk  file  or  PROM, 
display  and  edit  the  data,  and  then  program 
and  verify  PROMs. 


A cable  suplied  with  the  adaptor  kit  con- 
nects the  MD5-80D  PROM  connector  to  the 
adaptor  which  plugs  into  the  parallel  interface 
connector  on  the  Series  90  Programmer, 

The  PROM  Programmer  adaptor  is  available 
from  stock  at  a price  of  $475,  For  further  infor- 
mation contact  Computer  Applications,  3030 
Brideway,  Sausalito,  CA  94955,  (415)  332-9401, 
Arthur  Jopiing  or  Jeffrey  Scott. 

CIRCLE  INQUIRY  NO.  320 

Series  900X  Tape  Transport 

The  900X  Tape  Transport  uses  full 
microprocessor  control,  incorporating  a Z-80 
microprocessor.  The  drive,  a 75  ips  vacuum 
column  transport,  is  finding  ready  acceptance 
in  data  handling  for  a wide  variety  of  applica- 
tions. 


The  drive  offers  an  extremely  efficient  servo 
system  which,  coupled  with  the  microproces- 
sor, provides  for  highly  efficient,  controlled 


tape  handling;  lowest  power  consumption  (on- 
ly 280  watts)  and  whisper-quiet  operaton.  The 
drive  also  features  built-in  diagnostics  and  test 
capability. 

For  more  information  contact  Cipher  Data 
Products,  Inc,,  5630  Kearny  Mesa  Rd,,  San 
Diego,  CA  92111. 

CIRCLE  INQUIRY  NO.  318 

Data  General  Has 
In-House  Manufactured 
Computer  System  Printers 

Models  6073  and  6074  Dasher™  LP2 
Printers  are  180  CPS  logic.seeking  bidirec- 
tional matrix  printers  providing  line  printer 
throughput. 

The  integration  of  Data  General's  16-bit 
microNOVA™  microprocessor  and  firmware- 
driven  operation  significantly  enhances  DG's 
ability  to  supply  users  with  cost-effective  solu- 
tions to  high  speed  hard  copy  requirements. 

The  print  head  uses  a tree-flight  design  in 
which  small  armatures  propel  the  print  wires, 
instead  of  the  usual  moving  solenoids,  reduc- 
ing tip  wear  and  extending  head  life. 

The  new  models  are  receive-only  (RO) 
devices  with  parallel  interfacing  for  high  speed 
ouput.  Their  180  CPS  speed  and  full 
132-column  print  width  (10  characters/inch) 
result  In  speeds  form  80  LPM  for  132-character 
lines  to  300  LPM  for  lines  of  20  characters. 

The  full  96-character  ASCII  upper  and  lower 
case  character  set  is  available  on  both  models 
with  international  fonts  for  many  European 
countries.  A Top  Of  Form  control  allows  users 
to  select  form  lengths  of  up  to  99  lines  (I6Y2"}. 
Six-part  forms  four  to  15  inches  in  width  maybe 


COMPUTER  CENTER  INC 


Computer  Stores  — San  Francisco  ond  Berkeley 

Dealers  for  Processor  Technology,  North  Star,  Thinkertoys,  Alpha 
Micro,  IMSAI,  Godbout,  Diablo,  Hazeltine,  Centronics,  TEI 

Product  Feature  of  the  Month  . . . THINKERTOYS™  Floppy  Disk  Subsystem 


• Single  Board  Controller  • 250K  Bytes  per  Diskette 

• 5hugort  Full  Size  Floppy  Disk  Drive  • DiskATE  Assembler  and  Editor  on  Diskette 

• Cabinet  and  Power  Supply  • CP/M  Disk  Operating  System  Avoiloble 

• IBM  Compatible  Single  Density  Format  . Customized  I/O  Routine  for  Most  Systems 


Single  Drive  System 

$995 

Dual  Drive  System 

$1790 

CP/M  Operating  System 

$70 

BERKELEY:  1514  UNIVERSITY  AVE„  (415)  845-6366 
SAN  FRANCISCO:  4014  GEARY  BLVD.,  (415)  387-2513 
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accomodated.  The  cartridge  ribbon  with 
lifetime  of  greater  than  four  million  characters 
is  easily  operator  interchangeable. 

For  more  information  contact  Data  General, 
Route  9,  Westboro,  MA  01581,  (617)  366  8911, 
Richard  Goldberg,  Ext.  4755, 

CIRCLE  INQUIRY  NO.  317 

Sprint  5 

Computer  Textile  announces  that  it  is  now 
carrying  the  new  Qume  Sprint  5 line  of  daisy' 
wheel  printing  terminals  and  accessories.  The 
Sprint  5 is  available  in  both  45  and  55  cps  ver- 
sions, both  with  and  without  keyboards.  Each 
Spring  5 model  provides  the  highest  quality 
word-processing  and  plotting  printouts. 

Over  50  different  daisywheel  type  fonts  are 
available.  Pricing  is  as  follows:  45  CPS,  key- 
board,  $2995;  55  CPS,  keyboard,  $3295;  45  CPS, 
receive  only,  $2695;  55  CPS,  receive  only, 
$2895;  Forms  tractor,  $210;  Pin  Feed  Platen, 
$160.  Delivery  is  from  stock  to  90  days,  de- 
pending  on  model  and  configuration.  Includes 
120  days  factory  warranty.  Tax  and  shipping 
not  included. 

For  more  information  contact  Computer  Text' 
ile,  10960  Wil  shire  Blvd.,  Suite  1504,  Los 
Angeles,  CA  90024,  (213)  477-2196. 

CIRCLE  INQUIRY  NO.  319 

Jack  Point  for 
Remote  Communication 

The  low  cost  Termiflex  BB/1  Jack  Point  is  a 
power  and  signal  distribution  device  through 
which  a Termiflex  HT/3,.  HIM,  or  HT/5  con- 
trol/display unit  can  communicate  with  equip- 
ment 20  to  2,000  feet  away. 

Designed  for  use  singly  or  in  series  in  In* 
dustrial  plant-type  facilities,  the  unit  mounts  in 
a standard  4"  square  electrical  box  and  ac- 
cepts an  easy-t  0-insert  conventional  phone 
jack  connector  attached  to  the  control/display 
unit  cord. 


The  Termiflex  BB/1  Jack  Point  is  priced  at 
$100  each.  For  more  information  contact  Ter- 
miflex Corp.,  17  Airport  Rd,,  Nashua,  NH  03060, 
(603)  869-3 883,  Peter  Clark,  Marketing. 

CIRCLE  INQUIRY  NO.  326 

Compact,  Low-Cost  Alphanumeric 
Printers 

The  DigiTec  6410  and  6420  are  small  desk- 
top printers  which  print  20  columns  of  alpha- 
numeric characters  first-line-up  like  a person 
normally  reads. 


An  internal  microprocessor  makes  these 
new  printers  reliable  and  easy  to  interface.  The 
Model  6410  provides  a serial  interface  to  RS- 


232- G and  20  mA  current  loop  systems  at  110 
baud.  The  Mode/  6420  works  with  8-bit  parallel 
bus  systems  at  up  to  1000  characters/second. 
They  both  respond  to  the  popular  AC It  inpul 
format. 

Price  Is  $295  in  100  quantities,  $395  in  1-9 
quantities  with  off-the-shelf  delivery.  For  more 
information  contact  United  Systems  Corp.,  91 8 
Woodley  Rd.,  Dayton,  OH  45403,(513)254-6259, 
Gary  Day. 

CIRCLE  INQUIRY  NO.  327 

Minicassette  Tape  Transport 

The  new  Model  CM  600  Mini  Dek  measures 
only  3V^  Inches  square  and  less  than  2Ya  in- 
ches deep.  The  package  contains  all  motor 
control  and  read/write  electronics. 


This  new  product  is  of  special  value  as  a 
flexible  program  source,  for  temporary  storage 
and  retrieval,  archival  storage  and  retrieval, 
and  as  an  internal  source  for  diagnostics.  It 
can  handle  long  term,  low-speed  data  logging, 
and  other  portable  or  remote  applications 
because  of  low  battery  drain. 

Price  is  less  than  $75  in  OEM  quantities  of 

1.000,  For  more  information  contact  Braemar 
Computer  Devices,  Inc,,  11950  Twelfth  Ave, 

50.,  Brunsvllle,  MN  55337,  (612)  890-5135. 

CIRCLE  INQUIRY  NO.  152 


COMMODORE  PET 


Now  Computer  Mart  of  New  York  has  the 

Commodore  PET  with  our 
great  service  and  the  PME-1 
Memory  Expansion  Board. 


COMPUTER  MART  OF  NEW  YORK,  INC. 
113  Madison  Ave, 

New  York,  N.Y.  10016  — (212)  686-7923 


PET  WITH  8K  MEMORY  - $795.00 
8K  PET  WITH  PME-1-24K-  $1,385.00 
8K  PET  WITH  PME-1-32K-  $1,465.00 

Commodore  Pet  2020 
Printer  $695.00 
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A 242  A/36  Acoustic  Coupler 

The  A 242  A/36  acoustic  coupler  with  tran- 
sistor to  transistor  logic  (TTL)  was  made  spe- 
cifically DEC'S  LA  36  teleprinter  terminal. 


operation  at  up  to  45o  baud.  The  unit  has  a new 
cup  design  with  positive  handset  lock  and  di- 
rect microphone-handset  coupling  technique. 
The  coupler  features  direct  connection  to  ter- 
minal via  permanently  attached  J4  cable. 

To  increase  accuracy  of  transmitted/re- 
cefved  data,  the  unit  has  a built-in  quartz 
crystal  controlled  circuitry,  double  flange 
seals,  special  circuitry  for  reduction  of  side- 
tone  effects,  and  special  rubber  feed  for  extra 
vibration  isolation. 

Single  quantity  price  is  $265.  Quantity  dis- 
counts are  available.  For  further  information 
contact  Anderson  Jacobson,  521  Charcot  Ave., 
San  Jose,  CA  95131,  (406)  263-8520,  Bob  Miller. 

CIRCLE  INQUIRY  NO.  325 


1299  BPS  Full  Duplex 
Acoustic  Coupler 

A new  1200  bit  per  second  full  duplex 
acoustic  coupler  is  now  available  from  Ander- 
son Jacobson  (AJ)  as  the  Aj  1234  and  Racal 
Vadic  as  the  VA3434, 

r 


X 


The  new  acoustic  coupler  provides  an  asyn- 
chornous  1200  bps  full  duplex  interface  to  the 
computer  or  termial  but  transmits  information 
on  a synchronous  basis  between  itself  and  the 
remote  modem.  Users  may  also  select  DAA 
operation. 

The  unit  price  for  the  AJ  1234/VA3434  is 
under  $900.  OEM  quantity  prices  are  available. 
For  more  information  contact  Anderson  Jacob- 
son, 521  Charcot  Ave.,  San  Jose,  CA  95131, 
(408)  263-8520,  Bob  Miller,  Product  Mgr,,  Data 
Communications  Division  OR  Racal  Vadic,  222 
Caspian  Dr,,  Sunnyvale,  CA  94086,  (408) 
744-0810,  Tom  McShane,  Vice  Pres.,  Marketing. 

CIRCLE  INQUIRY  NO.  441 


New  and  Unusual 
Sound  Effects  and  Music  Board 

The  founder  (MicroSounder)  Is  a S-100 
compatible  sound  effects  board  which  can  be 
programmed  in  BASIC  or  assembly  language. 
One  to  five  lines  of  code  generates  such 
sounds  as  organ  music,  sirens,  phasers,  shot 
guns,  explosions,  trains,  bird  calls, 
helicopters,  race  cars,  and  many  more. 


The  ^Sounder  is  a complex  sound  generator 
that  Includes  a noise  generator,  a super-low- 
frequency  oscillator,  and  a voltage-control 
osGillator.  These  together  with  a noise  filter,  at- 
tack/decay circuitry,  mixer,  audio  amplifier, 
and  control  circuitry  provide  noise,  tone,  or 
low-frequency  sounds  and  any  combination  of 
these. 

Price  fs  $149.95  assembled  and  tested,  with 
90  day  limited  warranty.  Delivery  is  from  stock 
to  3 weeks.  For  more  information  contact 
Bootstrap  Enterprises,  Inc.,  100  N.  Central  Ex- 
pressway, Richardson,  TX  75Q80r  Inquiries  Mgr. 

CIRCLE  INQUIRY  NO.  371 


New  Mass  Storage  Unit  from 
PolyMorphic  Expands  System  88 

The  88/MS  increases  the  storage  capabili- 
ties of  its  System  68  microcomputers.  The 
88/MS  consists  of  two  drives  for  8-inch  mag- 
nefrc  storage  disks. 


Mass  storage  is  possible  through  the  use  of 
disks  that  are  not  only  larger  than  mini  floppy 
disks  but  wifi  store  twice  as  much  information 
per  square  Inch  and  store  it  on  both  sides, 

A System  88  microcomputer  with  one  or  two 
80/MS  units  will  handle  all  the  files  and  pro- 
cessing needs  of  most  small  businesses  and 
professional  offices. 

For  more  information  contact  PolyMorphic 
Systems,  lnc.t  460  Ward  Dr.,  Santa  Barbara,  CA 
93111 

CIRCLE  INQUIRY  NO.  160 

SelectoSync™ 

The  Selecto-Sync  system  provides  from  Yia 
to  24  times  the  standard  cassette  speed.  This 
range  of  synchronous  speeds  extends  the  use- 
fulness of  cassette  recording  for  such  diversi- 
fied applications  as  extreme  low  speed  data 
acquisition  systems,  low  speed  recording  with 
high  speed  playback,  high  speed  system 
loaders,  directly  synchronized  multiple  deck 
operations,  high  speed  tape  duplication,  and 
critical  timing  operations. 


The  Selecto-Sync  system  works  on  the 
phase-lock  principle  and  provides  precise  digi- 
tally-selectabie  tape  speeds  with  very  low  flut- 
ter and  wow.  The  system  is  featured  in  two 
configurations:  direct  capstan  drive  and  in- 
direct capstan  drive. 

For  more  information  and  prices  contact  Tri- 
ple l,  Applications  Engineering  Dept.,  4605  No, 
Stiles,  P.Q.  Box  18209,  Oklahoma  City,  OK 
73154,  (405)  521-9000. 


CIRCLE  INQUIRY  NO,  166 

Dual-Floppy,  Z-80  Based 
Microcomputer 


The  Vector  MZ  is  a new  high-performance 
low-cost  microcomputer  featuring  two 
Micropolis  quad-density  floppy  disks  and  a 
powerful  Z-SQ  CPU 


The  MZ  is  a versatile  general  purpose  byte 
oriented  digital  computer  based  on  the  power- 
ful Z-80  microprocessor  and  S-100  bus.  Out- 
standing features  includes  the  Z-80  CPU  with 
158  basic  machine  language  instructions  and  a 
minimum  instruction  cycle  of  two  microsec- 
onds. An  18-slot  motherboard  provides  flexi- 
bility and  expansion  capabilities  for  up  to  64K 
of  directly  accessible  memory  using  a parallel 
8-bit  word/16  bit  address. 

Price  for  the  MZ  is  $3750.  A single  disk  ver- 
sion is  available  for  less  than  $3,000,  Both  may 
be  purchased  at  all  authorized  Vector  Graphic 
dealers.  For  more  information  contact  Vector 
Graphic  Inc,,  790  Hampshire  Rd,,  Westlake 
Village,  CA  91 361,  (805)  497-6853,  Yvonne  Beck. 

CIRCLE  INQUIRY  NO.  167 


1 Megabyte  and  2 Megabyte 
Floppy  Disk  Units 

Futu redata  Computer  Corporation  Universal 
Microcomputer  Development  Systems  offer 
double-density  and  double-sided,  double- 
density  dual  drive  floppy  disk  units. 


0 


Microsystem/31  Is  offered  with  double- 
density disk.  This  system  may  be  ordered  with 
8080,  8085,  Z-80,  6800  or  6602  microprocessor. 
The  system  is  complete  with  16K  bytes  of 
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RAM,  CRT  display,  keyboard,  dual  drive  8" 
double-density  floppy  disk  unit,  DOS  software 
on  diskette  and  a full  set  of  manuals. 

Microsystem/32  is  identical,  except  double- 
sided, double-density  storage  provides 
1,025,024  bytes  or  2,050,048  bytes  per  dual 
drive  system. 

Price  of  Microsystem/31  is  $7,795,  and 
Microsystem/32  is  $8,975,  available  in  60  days, 
For  more  information  contact  Futuredata  Com- 
puter Corp.,  11205  So.  La  Cienega  Blvd,,  Los 
Angeles,  CA  90045,  {213)  641-7700,  R,  Schaaf. 

CIRCLE  INQUIRY  NO.  147 

6”  Floppy  Disk  System 
for  SWTPC  6800 

The  DMAF1  is  a dual  drive,  single  density, 
double  sided  8"  floppy  disk  system.  The  hard- 
ware consists  Of  a SS-50  bus  (SWTPC  6800) 
compatible  DMA  controller  capable  of  handl- 
ing up  to  four  drives,  two  CalComp  143M  dou- 
ble density  rated  disk  drives,  aluminum 
chassis,  regulated  power  supply,  drive  motor 
control  board,  cooling  fan,  diskette  and  inter- 
facing cables. 


The  supplied  software  includes  a powerful 
and  easy  to  use  microcomputer  disk  operating 
system,  an  8K  BASIC  interpreter,  with  disk  file 
capability  and  string  functions. 

The  system  is  available  in  assembled  form 
for  $2,095,  and  kit  form  {the  drives  themselves 
are  fully  assembled)  for  $2,000,  For  more  infor- 
mation contact  Southwest  Technical  Products 
Corp.,  219  W,  Rhapsody,  San  Antonio,  TX 
78216,  (512)  344-0241. 

CIRCLE  INQUIRY  NO,  146 

Over  Two  Megabytes  with 
imsai’s  PCS-80/21,22 

Imsai  Manufacturing  Corporation  now  offers 
floppy  disk  systems  that  control  up  to  four  ran- 
dom access  CalComp  disk  drives.  Two  Cal- 
Comp system  configurations  are  available  bas- 
ed on  two  disk  interfaces,  the  DIO-D  Controller 
and  the  FIF  Controller. 

The  DJO-D  Controller,  compatible  with  all  Im- 
sai 8080/85-based  computers,  supports  up  to 
four  single  and/or  double  density  disk  drives 
and  up  to  three  single  density  mini-disk  drives, 
providing  an  expansion  capability  of  over  two 
megabytes.  Under  software  control,  the  DIO-D 
controller  selects  density  (single  or  double) 
and  type  of  drive  being  used  (standard  or  mini). 

The  FIF  Controller,  compatible  with  Imsai’s 
1-8080  microcomputer,  supports  up  to  four  flop- 
py disk  drives  in  single  density*  The  FIF  Is  a 
two  board  Interface  that  contains  a complete 
8G80A-based  single  board  microcomputer  con- 
figured as  an  Intelligent  interface  controller. 
The  FIF  moves  data  between  the  system's 
microprocessing  unit  and  the  peripherals  via  a 
Direct  Memory  Access  Channel  (DMA). 

PCS-80/21,22  systems  are  available  in  table 
top  or  rack  mount  versions.  A table-top  cabinet 
houses  two  drives.  For  more  information  con- 
tact Imsai  Manufacturing  Corp.,  14860  Wicks 
Blvd.,  San  Leandro,  CA  94577,  (415)  483-2093. 

CIRCLE  INQUIRY  NO.  144 

New  H8  Floppy  Disk  Kit  from  Heath 

The  H17  kit  version  is  identical  in  features 
and  specifications  to  their  assembled  WH17 
floppy.  These  include  102K  bytes  of  available 


storage  area  per  disk,  a fully-assembled 
Wangco  Model  82  disk  drive  (expandable  to 
dual  disk),  the  interface/disk  controller  circuit 
board  kit  which  plugs  directly  into  the  H8  main- 
frame, and  a self-contained  power  supply.  The 
storage  media  is  the  expanded  40-track  seek 
time  and  a typical  random  sector  access  time 
of  less  than  250  milliseconds  for  the  new  unit. 

The  operating  system  software  for  the 
H8/H17  Floppy  Disk  System  is  available  and 
designated  H8-17.  This  software  includes  the 
Heath  Disk  Operating  System  (HDOS)  with 
diagnostic  for  unit  evaluation  and  optimiza- 
tion; the  BUG-8  console  debugger;  TED-8  text 
editor;  HASL-8  assembly  language  and  extend- 
ed Benton  Harbor  BASIC.  An  extra  diskette  is 
also  included. 

Price  for  the  Hi?  is  $530;  the  H17-1  optional 
second  drive  is  $295;  and  the  H8-17  operating 
system  software  is  $100,  All  are  mail  order  For 
more  information  write  Heath  Company,  Dept. 
350-680,  Benton  Harbor,  Ml  49022, 

CIRCLE  INQUIRY  NO.  145 

Expand  North  Star  System 
to  600K  Bytes 

The  H & H Texan  expands  North  Star  floppy 
disk  capacity  from  9QK  bytes  to  60QK  bytes 
with  total  software  compatibility  This  gives 
20%  greater  capacity  than  a dual  drive  8-inch 
floppy,  at  two-thirds  of  the  cost. 

With  the  H & H Texan  files  can  be  created  for 
3,000  accounts  receivable  invoices  or  80  pages 
of  text  for  word  processing  applications. 

The  H & H Texan  is  available  in  three 
models;  a single  disk  with  197K  bytes  for  $595; 
dual  drive  with  394K  bytes  for  $995;  and  three 
drives  with  591 K bytes  for  $1 , 420.  Forcomplete 
information  contact  General  Electronic  Mar- 
keting, 7315  Ashcroft,  Suite  110,  Houston,  TX 
77801,  (713)  772-9893. 

CIRCLE  INQUIRY  NO,  146 

Four-Headed  Voice  Coil  Floppy 

The  new  PerSci  Model  299  Diskette  Drive  is 
a “four-headed"  flexible  disk  drive  which  will 
store  up  to  3.2  Mbytes  of  data  in  the  space  re- 
quired by  a standard  size  floppy  drive.  The 
drive,  interfacing  to  8080,  6800  and  2-80  based 
systems  as  well  as  minicomputers,  provides 
the  basis  fora  low  cost,  independent  data  man- 
agement system. 


The  Model  299  is  a dual-headed,  dual  disk- 
ette drive  reading  and  writing  both  sides  of  two 
8“  diskettes  Data  can  be  encoded  in  single  or 
double  density  In  IBM  compatible  soft  sec- 
tored formats  or  expanded  hard  and  soft  sec- 
tored formats  on  IBM  Diskette  l,  II,  or  HD  or 
equivalent  media. 

Price  Is  $1,595  In  single  unit  quantity.  OEM 
discounts  available.  For  more  information  con- 
tact PerSci,  Inc.,  12210  Nebraska  Ave.,  W.  Los 
Angeles,  CA  90025,  (213)  820-3764. 

CIRCLE  INQUIRY  NO.  142 

Faster,  Lower  Cost  Floppy  Disk 
System  from  INFO  2000 

The  new  high  performance  noppy  disk 
system  for  S-100  bus  microcomputers  Incor- 
porates a controller  board  called  DISCOMEM. 
This  controller  enables  the  manufacturer  to  of- 
fer much  faster  disk  performance  while  lower- 
ing the  overall  cost  of  the  disk  system. 


The  S i GO  disk  system  combines  the  PerSci 
Model  277  dual  diskette  drives  with  the 
DISCOMEM  Controller  Board  and  Digital 
Research  CPfM  to  provide  all  necessary  hard- 
ware and  software  for  immediate  operation, 
when  added  to  any  S-iGQ  bus  computer. 

For  more  information  contact  Info  2000  Corp,, 
20630  S.  Leap  wood  Ave,,  Carson,  CA  90746. 

CIRCLE  INQUIRY  NO.  143 

High  Density  5 V* -inch  Floppy 

A floppy  disk  subsystem  tailored  to  the  Intel 
8010/8020  bus  architecture  has  been  devel- 
oped in  multiple  configurations  delivering  up 
to  3 million  bytes  of  formatted  data  storage. 

The  SBC-55  is  a complete  plug-compatible 
subsystem  consisting  of  a dual-drive  storage 
module,  integral  power  supply,  controller 
board,  a MULTIBUS  interface  adaptor  board,  in- 
terconnecting cables,  program  development 
software  supplied  on  two  5 Vi -inch  diskettes, 
and  a subsystem  user  manual. 

A configuration  containing  a Model  1055 
storage  module  has  a 1,5  MByte  capacity.  The 
subsystem  may  be  expanded  by  a Model  1035 
dual-drive  add-on  module,  which  provides  up  to 
1.5  million  bytes  of  additional  storage. 

With  a recording  density  approaching 
400,000  bytes  per  surface,  the  SBC-55  offers 
development  system  users  8-inch  drive  capaci- 
ties at  SVMnch  drive  prices. 

The  SBC-55  unit  price  is  $2,300  for  the 
single-sided,  dual  drive  version  and  $2,700  for 
te  double-sided  dual-drive  model.  The  prices 
include,  in  addition  to  the  above  components, 
a microprocessor- based  controller  that  per- 
forms data  formatting,  encoding  and  decoding, 
sector  buffering,  error  detection  and  recovery, 
and  other  duties. 

For  more  Information  contact  Mrcropolls 
Corp.,  7959  Peering  Ave.,  Canoga  Park,  CA 
91304,  (213)  703-1121* 

CIRCLE  INQUIRY  NO.  140 

Delta-1  Offers  First  Integrated 
S-100  Disk/Tape  Capability 


The  Delta- 1 double-density  floppy  disk  stor- 
age system  uniquely  provides  up  to  20QK  bytes 
of  storage  on  a single  5V4 r>  drive. 


Included  with  the  DeJfa-i  disk  system  Is  the 
MFM  S-100  Disk  Controller  which  supports  up 
to  three  SA-400  disk  drives.  The  MFM  Disk 
Controller  can  be  used  to  combine  the  Alpha-1 
Tape  System  and  Delta-1  into  a fully  integrated 
tape  and  disk  storage  system. 

The  MFM  Disk  Controller  card  can  double 
North  Star  disk  storage  space  from  9QK  bytes 
to  180K. 

For  more  Information  contact  Meca,  7026 
O.W.S.  Road,  Yucca  Valley,  CA  92284,  (714) 
365-7686. 
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MS-215  MINISCOPE 


Dual-Trace-2  Channel 

Separate, Chopped  Or  Alternate  Modes 


MODEL  NO. 

NET 

MODEL  Nf  K 

NET 

IVntr.TlMFTKRS 

HUNTERS 

LM-3A 

$134.00 

FM-3TR  /IIS 

$ 93.00 

LM-3A/LH 

137, 50 

FM-3TB/230 

95.00 

LM-3.5A 

155.00 

FM-300TB/115 

102. 00 

LM-3.5A/LH 

158,50 

FM-300TB/230 

105, 00 

L-M-40A 

209.00 

FM-7 

215.00 

LM-40A/LH 

212.50 

FM-7/LH 

218,50 

LM-4A 

250, 00 

FM-7/PB 

216.50 

LM-4A/LH 

253,50 

SC-5 

98,00 

LM-300 

114.00 

SC-5/LH 

101. 50 

LM-300/LH 

117.50 

SC-5 /PH 

101,50 

LM-350 

144,  00 

LM-350 /LH 

147,50 

OSCILLOSCOPES 

RMS -350 

208.00 

MS- 15 

$318.00 

RMS-350/LH 

211,50 

MS- 2 15 

435.  00 

BANK  OF  AMERICA  AND  MASTERCHARGE 
WELCOME.  TERMS:  MIN.  ORDER  $10.00  ADD  $2.00 
POSTAGE  AND  HANDLING  IF  ORDER  IS  UNDER 
$25.00  AND  SENT  U.P.S.  ADD  $4.00  POSTAGE 
AND  HANDLING  IF  SENT  VIA  U S.  MAIL. 


— — 

PRINTERS 


SOROC  1Q120  995 

LSI  ADM3A 895 

HAZELT1NE  1500 1225 

HAZELTINE  1510 .1395 

HAZELTINE  1520 1650 

HAZELTINE  Modular  One 1995 

PERKIN  ELMER  Fox-1100  ....1295 
PERKIN  ELMER  Owl-1200  ....1995 

INTERTUBR  784 

MICROTERM  ACTIV-A  550 

MICROTERM  ACTIV-B  800 


VIDEO 

TERMINALS 


TTY  Model 43  1277 

TTY  Model  40  (80  Col) 2960 

TTY  Model  40  (132  Col) 3760 

Okidata  Model  CP1 10  <+Optns)1295 

Okidata  Model  22  2695 

Tl  Silent  700  Model  745  1995 

Tl  Model  810  Serial,  no  opt 1895 

Tl  810  VFC,  CP,  Full  ACSII 2295 

NEC  Spinwriter,  RO,  Friction  . .2775 
NEC  Spinwriter,  KSR,  Friction  .3090 

NEC  Tractor  Mechanism 140 

XEROX  1700,  KSR,  Friction  . . . .3240 

XEROX  1710,  RO.  Friction 2850 

XEROX  1720,  Comm.  Term.  ...3450 
XEROX  Tractor  Feed  for  Above  . 200 
XEROX  1760,  Matrix,  200  cps  . .3145 

DECWRITER  LA36,  KSR 1654 

DECWRITER  LA180,  RO 2295 

CENTRONICS  M779,  Friction  . .1 175 
CENTRONICS  M779,  Tractor  ..1275 
CENTRONICS  M761 , KSR  . . . .2025 

CENTRONICS  M761,  RO 1895 

CENTRONICS  M703  Printer  . . .2805 


COMPUTER  COMPONENTS  INC. 

5848  Sepulveda  Bivd.,  Van  Nuys,  CA  9141 1 
(213)  786-7411 

4705  Artesia  Blvd.,  Lawndale,  CA  90260 
(213)  370-4842 

6791  Westminister  Ave.,  Westminister , CA  92683 
(714) 898-8330 

3808  Verdugo  Ave.,  Burbank,  CA  91505 
(213)  848-5521 

CLOSED  SUNDAYS  AND  MONDAYS 
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ADM-31  CRT  Terminal 

The  ADM-31  is  a new  low-cost  video  display 
terminal  featuring  two  pages  of  memory,  func- 
tion keys  and  complete  editing  capabilities. 
The  smart  term! nal  offers  the  user  two  full  1 920 
character  pages  of  display  with  independent 
page  characteristics  of  Protect,  Write/protect, 
Program  mode  and  Cursor  retention. 


The  microprocessor-based  ADM-31  is  com- 
pletely self-contained  and  comes  equipped 
with  keyboard,  control  logic,  character  genera- 
tor, refresh  memory  and  interface.  The  termi- 
nal^ keyboard  is  integrated  with  main  logic 
and  can  generate  a full  128  ASCII  character  set 
Single  quantity  price  is  $1,450.  For  more  in- 
formation contact  Lear  Siegler,  Inc  ./Data  Pro- 
ducts Div,,  714  N.  Brookhurst,  Anaheim,  CA 
92803,  (BOO)  854-3805  and  in  California  (714) 
774-1010. 

CIRCLE  INQUIRY  NO,  435 

APUASC l(  Video  Terminal 

The  Elite  3045A  is  a low-cost,  micropro- 
cessor-based fuly  buffered  APL/ASCII  video 
terminal.  This  new  video  terminal  with  transac- 
tion processing  capability  offers  protected  for- 
mats, video  enhancements  and  APL  overstrike/ 
ASCII  underscore. 


The  3045A  also  features  asynchronous  and 
optional  isochronous  communications  inter- 
faces; 103  and  202  modem  compatibility  and 
switch-selectable  EIA  and  optional  20  mA  cur* 
rent  loop  Interfaces. 

Single  quantity  price  is  $1,995  and  $1,520  in 
quantities  of  100.  Delivery  is  60  days  ARO.  For 
more  information  contact  Datamedia  Corp., 
7300  N.  Crescent  Blvd.,  Pennsauken,  NJ  Q8110t 
(609)  665-2382. 

CIRCLE  INQUIRY  NQ.  430 

RM-3000  Series  Independent 
Display  System 

The  RM-3000  IDS  is  a new,  complete  fmaily 
of  stand  alone  imaging  and  graphics  systems 
in  color,  gray  scale,  and  black  and  white.  The 
unit  is  designed  for  stand-alone,  off-line  pro- 
cessing in  virtually  any  graphics  or  display  ap- 
plication. 

The  3000  IDS  is  based  on  the  RM-9000  or 
RM-905Q  Series  display  controllers  and  DEC'S 
LSI-11  microprocessor.  Display  data  can  be 
processed  from  a number  of  different  sources 
such  as  floppy  disk,  magnetic  tape,  disk  packs, 
telecommunication  links  or  directly  from  a 
host  computer  via  modem  control. 

The  basic  RM-3000  IDS  system  includes  an 
LSI-11  microcomputer  with  64K  bytes  of  RAM, 
floating  point  arithmetic,  system  monitoring 
unit,  serial  interface,  dual  floppy  disk  system, 
RM-9000  or  9050  Series  display  controller, 


TR-1 1 I/O  driver  and  a 48"  or  72"  desk  console. 
U.S.  prices  start  at  $18,200  with  a 90-day 
delivery.  For  more  information  contact  Ramtek 
Corp,,  585  No.  Mary  Ave.,  Sunnyvale,  CA  94086, 
(408)  735-8400,  Mrs.  Beverly  Toms. 

CIRCLE  INQUIRY  NO.  440 


Smart  CRT  Terminal 

The  ADM-42  is  a low-cost  video  display  ter- 
minal that  comes  standard  with  two  1920  char- 
acter pages  of  memory  that  can  be  optionally 
expanded  in  two  page  increments  to  eight  full 
pages.  The  unit  features  total  flexibility  of  for- 
mat, editing,  interface  and  transmission. 


All  pages  have  independent  Protect,  Write/ 
protect,  Program  mode  and  Cursor  retention. 
The  ADM-42  features  a detachable  keyboard 
with  upper  and  lowercase,  numerics,  punctua- 
tion, control,  numeric  keypad  and  16  function 
keys  as  standard. 

For  more  information  contact  Lear  Siegler, 
Inc./Data  Products  Div.,  714  N,  Brookhurst, 
Anaheim,  C A 92803,  (800)  854-3805  and  in  Cali- 
fornia (714)  774-1010, 

CIRCLE  INQUIRY  NO.  435 

Megraphic  5014 

The  Megraphic  5014  Refresh  Graphics  Ter- 
minal is  designed  to  replace  and  to  be  up- 
wardly-compatible  with  the  Tektronic  4014 
storage  tube  terminal.  The  5014,  with  the  pro- 
prietary software  module  EMUTEK™,  is  totally 
compatible  with  the  4014  and  offers  several 
major  advantages. 

Because  it  is  a refresh  sytem,  the  5014  has 
the  capability  to  display  movement.  Local 
translation,  scale,  zoom,  selective  erase,  rota- 
tion and  more  are  all  possible  with  the  5014, 
but  not  with  the  4014.  Selective  erase  eli- 
minates the  need  for  the  host  computer  to  re- 
transmit an  entire  picture  to  change  one  vector. 

The  5014  is  fully  compatible  with  Tektronix 
TCS  Plot  10™  and  other  software  developed 
for  Tektronix.  With  EMUTEK,  the  5014  not  only 
emulates  the  4014,  but  also  enables  use  of 
control  codes  not  available  on  the  Tektronix, 
This  provides  the  additional  benefits  inherent 
in  powerful  vector  refresh  systems. 

Megatek’s  modular  approach  to  the  manu- 
facture of  its  equipment  allows  any  5014  user 
to  expand  easily  to  the  Megraphic  5000  Re- 


fresh Graphics  System  at  any  time  merely  by 
adding  memory  and  local  storage  peripherals. 

For  more  information  contact  Megatek  Corp., 
Corrento  Valley  Industrial  Park,  3931  Sorrento 
Valley  Blvd.,  San  Diego,  CA  92121, 

CIRCLE  INQUIRY  NQ.  437 

Micro  Bee  1 

The  Micro  Bee  1 is  an  8085A  microprocessor 
controlled  video  display  terminal  offering  the 
latest  advances  in  technology  and  human 
engineering.  The  machine  features  self -diag- 
nostics. 


The  status  line  is  used  extensively  by  the 
Micro  Bee  1 system  firmware  to  display  modes 
of  operation,  error  messages,  and  communica- 
tion protocol  data  as  well  as  a status  message 
showing  all  switch  configurations. 

Visual  features  of  the  Micro  Bee  1 include 
normal,  reverse,  biink,  underline,  and  half  in- 
tensity video  levels. 

List  Price  is  $1395.  For  more  information 
contact  Beehive  International,  4910  Amelia 
Earhart  Dr,  Salt  Lake  City,  UT  84125,  (801) 
355-6000. 

CIRCLE  INQUIRY  NO.  372 

Flat-Surface,  Tactile  Response 
Custom  Keyboards 

Tactile  feed-back  keyboards,  customized  to 
each  buyer  s specifications,  are  available  with 
a limitless  variety  of  legends,  colors,  sizes, 
shapes  and  nomenclatures. 


The  new  keyboards  are  available  for  every  in- 
dustry presently  considering  or  using  conven- 
tional or  soft-touch  keyboards.  Among  pos- 
sible uses  are  data  entry  devices,  test  Instru- 
ments, appliances  llek  microwave  ovens  and 
televisions,  communications  equipment  and 
much  more. 

The  keyboards  feature  flat,  spill-resistant 
surfaces  designed  for  ease  of  maintenance. 
Designed  for  any  configuration  from  a basic 
keyboard  to  total  systems  that  include  LEDs  or 
other  electronic  components,  the  custom  key- 
boards also  feature  sealed  mounting  to  insure 
high  reliability. 

For  more  information  contact  Bowmar  In- 
strument Corp.,  Commercial  Products  Div„ 
8000  Bluffton  Rd.,  Fort  Wayne,  IN  46809. 
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The  Writehander™  Keyboards 

The  Writehander  is  a one-handed  Keyboard 
for  computers,  terminals,  displays  and  other 
128  character  ASCII  or  ISO  coded  devices  and 
\s  available  in  both  right  and  left  hand  con- 


The  new  model  features  snap-action  switch- 
es, improved  circuitry,  and  Keypressed  signals 
as  well  as  Strobe  pulses  to  signal  that  data  are 
available. 

As  supplied  5y  the  manufacter,  the  device  is 
ready  to  connect  and  use.  Five  volt,  52  mAdc 
power  is  obtained  from  the  inputted  terminal. 
The  Writehander  is  provided  with  a ribbon 
cable  that  has  fines  for  the  7-bft  code,  high  and 
Jow  Tbit  fixed  parity,  high  and  low  Strobe  and 
Keypressed  signals  and  the  power  and  com* 
mon  lines. 

Delivery  is  stock  to  39  days.  For  more  infor- 
mation contact  the  NewG  Company,  246 
Walter  Hays  Dr,P  Palo  Alto,  CA  94303,  (415) 
321-7979,  Sid  Owen, 

CIRCLE  INQUIRY  NO.  435 


Micro  Bee  2 

The  Micro  Bee  2 is  an  8G85A  microprocessor- 
controlled  buffered  video  display  terminal. 
Numerous  features  have  been  tailored  to  ad- 
dress both  interactive  and  batch  mode  markets. 


The  Micro  Bee  2 has  a 25th  line  which  dis- 
tinct from  the  rest  of  the  display  memory  and 
is  used  as  a "status"  fine.  The  system  firmware 
displays  modes  of  operation,  error  messages, 
and  communication  protocol  as  well  as  termi- 
nal status  messages  on  the  status  line.  Stan- 
dard visual  attributes  include  normal,  reverse, 
blink,  underline  and  half-intensity  video  levels. 
These  are  further  enhanced  by  the  addition  of 
logical  attributes  which  include  protected  data 
fields,  and  numeric  only  fields,  as  well  as 
modified  data  field  transmission. 

List  price  for  Micro  Bee  2 is  $1695,  For  more 
information  contact  Beehive  International, 
4910  Amelia  Earhart  Dr..  Salt  Lake  Cityt  UT 
84125,  (801)  355-6000. 

CIRCLE  INQUIRY  NQ.  424 


Processor  Terminal 

The  new  Processor  Terminal  series,  desig- 
nated the  TEI  PT20B,  is  a complete  and  self- 
contained  computer  system  with  display,  disk 
storage,  a full  keyboard  and  8-slot  motherboard. 


cessor  or  as  a processor  terminal  in  a larger 
system.  Features  of  the  PT208  include  a 9” 
high-resolution  monitor,  a full  upper  and  lower 
case  ASCII  keyboard  with  eight  user-desig- 
nated special  function  keys  and  a 16-key 
numeric  cluster  pad.  Two  Shugart  SA-4G0  mini- 
floppy disk  drives  are  standard.  The  8-slot 
mainframe  contains  a CPU  board  that  features 
an  8080  processor  and  a special  circuit  that  im- 
plements a start  up  "jump  to"  routine  to  any 
user  selected  byte  address. 

Price  of  the  Model  PT208  fully  assembled 
and  tested  is  $4,695.  For  more  inform  atm  con- 
tact CMC  Marketing  Corp,,  5601  Blntliff,  Suite 
515,  Houston,  TX  77036,  (713)  783-8880. 

CIRCLE  INQUIRY  NO.  426 


I/O  Ciirinll 


Three  Modules  Added  to 
EH  International’s  Product  Line 

Models  10800  and  150  driver  modules  and 
Model  700  high-speed  I/O  switch  provide  the 
user  with  standard  functions  that  previously 
had  to  be  developed  in-house  by  test  systems 
engineers. 


The  EH  Modules  are  specifically  designed 
for  testing  logic  assemblies  and  integrated  cir- 
cuits. The  Model  10800  is  a 200  MHZ  ECL 
driver  with  a 600  picosecond  risetime.  The 
Model  150  40  volt  driver  is  a DC-coupled 
general  purpose  data/clock  driver.  The  Model 
700  is  a high-speed  general  purpose  I/O  switch 
that  provides  an  inhibit  switch  for  the  driver's 
output. 

Prices  are  $115  for  the  150,  $90  for  the  700 
and  $200  for  the  10800.  For  more  information 
contact  EH  International,  Inc.,  515  11th  St., 
Oakland,  CA  94606,  (415)  834-3030. 

CIRCLE  INQUIRY  NO.  174 

Model  8554-D  Selector  Switch 

The  Model  8554-D  is  a desk  top  A.B.C.D, 
Selector  Switch  and  Monitor  Module,  The  unit 
allows  the  user  to  select  any  one  of  four 
25-wire  EIA  RS-232  digital  interfaces.  A rear 
panel  25-pin  connector  provides  access  for 
monitoring  the  entire  interface. 

In  application,  the  Model  8554-D  allows  the 
user  to  select  any  one  of  four  modems  or  four 
terminals,  A four-position  rotary  switch  on  the 
front  panel  instantly  switches  all  EIA  signals 
(except  frame  ground)  from  the  rear  panel  male 
connector  labeled  COMMON  to  any  one  of  four 


female  connectors  labe<ed  A,  B,  C,  and  D.  A 
sixth  rear  panel  MONITOR  connector  allows 
the  data  signal  to  be  analyzed  by  diagnostic 
test  equEment. 

Price  is  $305;  delivery  is  30  days  ARO.  For 
more  information  contact  International  Data 
Sciences,  Inc.,  7 Wellington  Rd,,  Lincoln,  Rl 
02865,  (401)  333-6200,  Marketing  Dept. 

CIRCLE  INQUIRY  NO.  176 

Analog  Input  Board 

The  AIB  is  an  S-100  bus  compatible  analog 
input  subsystem  which  accepts  multiple  tow- 
level  analog  signals,  multiplexes,  and  converts 
to  digital  format  with  12-bit  resolution  and 
throughput  rates  up  to  8 KHz. 


The  standard  AIB  accepts  8 differential/16 
single-ended  inputs  and  is  optionally  expand- 
able to  16  differential/32  single-ended.  Other 
AIB  options  include  computer  programmable 
gain,  4-20  ma  current  Inputs,  and  super  low 
drift 

The  AIB  is  priced  at  $495  in  small  quantities. 
Delivery  is  within  30  days.  For  more  informa- 
tion contact  Signal  Laboratories,  tnc.,  202  N. 
State  College  Blvd.,  Orange,  CA  92668,  (714) 
634-1533,  Russ  Quackenbush, 

CIRCLE  INQUIRY  NQ.  175 

“Floppy  I/O”  Card 

A single  I/O  card  for  the  S100  bus  contains  4 
programmable  parallel  ports,  2 duplex  serial 
ports,  baud  rate  generator,  2 16-bit  program- 


mable interval  timers,  room  for  up  to  16K  of 
EPROM  (2708,  2716,  2732),  and  a connector  to 
adapt  the  PerSci  1070  Intelligent  Floppy  Disk 
Controller  to  the  S10Q  bus. 

This  single  card  can  interface  CRT  termi- 
nals, keyboards,  printers,  paper  tape  readers, 
EPROM  programmers,  up  to  four  floppy  disk 
dries  (with  controller)  and  stfli  provide  EPROM 
space  and  2 16-bit  timers.  The  "Floppy  I/O” 
Card  is  compatible  with  Altai r 8800,  Imsai  8080 
and  the  CGRS  6502/S100  MPU. 

The  "Floppy  I/O"  Is  available  in  kit  form  for 
$169.95,  and  assembled  for  $219.95,  For  more 
information  contact  CGRS  Microtech,  P.O.  Box 
36St  Southampton,  PA  18966. 

CIRCLE  INQUIRY  NO.  f70 

Four  Channel  D/A  Converter 

A four  channel,  high  quality,  D/A  converter  is 
now  available  for  use  with  Z80  to  8080/8085 
microprocessors. 

The  Si 00  bus  compatible  D/A  board  has  12 
bit  resolution  and  uses  plug-in  hybrid  D/A  con- 
verters with  ±1/2  LSB  accuracy. 


The  power  requirements  are  compatible  with 
S10Q  bus  voltages:  +8  volts  at  338  ma,  + 18 
volts  at  122  ma,  and  — 18  volts  at  156  ma. 

The  output  is  10  volts  F.S.  or  20  volts  F.S. 
(strap  selectable).  The  output  range  may  be  ± 5 
volts,  ± 10  volts,  0 to  +10  volts,  or  0 to  - 10 
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volts.  Input  coding  maybe  either  binary  to 
two’s  complement. 

Price  on  single  quantity  is  $495.  Delivery  is 
stock  to  one  week.  For  more  information  con- 
tact California  Data  Corporation,  3475  Old  Con- 
ejo  Rd.,  Suite  GIG,  Newbury  Park,  CA  91320, 
(805)  498-3651. 

CIRCLE  INQUIRY  NO.  169 

Video  Interface  Boards  with 
Protected  Fields  and  Screen  Read 

The  CRT-2000  and  CRT-3000  are  both  avail- 
able in  50Hz  and  60Hz,  and  with  user  def- 
inable character  sets. 

Both  boards  are  based  on  the  SFF96364  CRT 
Processor  Chip  and  are  pin  compatible  with 
the  popular  CRT-1000. 

Price  for  the  CRT-2000  is  $149,95  and  the 
CRT-3000  is  $159,95  — both  tn  single  quan- 
tities, Available  from  stock.  For  more  Informa- 
tion contact  Nucleonic  Products  Co.,  P.O.  Box 
1454,  Canoga  Park,  CA  91304,  (213)  887-1010, 
Mike  Levin,  Product  Manager, 

CIRCLE  INQUIRY  NO.  183 

Serial  Interface  Card 
Compatible  with  LSI-1 1/2 

The  MS111  is  a new  multiple  channel  serial 
interface  card  which  provides  1,  2 or  4 asyn- 
chronous serial  channels  using  El  A RS232  or 
20m a current  loop  interfaces. 


This  card  is  compatible  with  LSI-1 1/2  and 
LSI-1 1 computer  systems  and  is  software  com- 
patible with  the  DEC  DLV11,  Sixteen  data  rates 
from  50  baud  to  19.2K  baud  are  jumper  select- 
able on  the  card  or  remotely.  All  standard  serial 
data  formats  are  available. 

The  MSN  1-1  single  channel  is  priced  at  $210. 
The  MS1 11-2  dual  channel  is  $295  and  the 
MSI11-4  quad  channel  ts  $450,  Cable  assem- 
blies to  convert  the  10  line/channel  interface  at 
the  card  into  a standard  26-pin  connector  are 
available.  For  more  information  contact  Andro- 
meda Systems,  Inc.,  14701  Arminta  St.T  Unit  J, 
Panorama  City,  CA  91402,  (213)  781-6000,  Jim 
Reynolds. 

CIRCLE  INQUIRY  NO.  168 

General  Purpose  Interface 
Bus  Transceiver 

The  new  MC3448A  Quad  GPIB  Transceiver 
converts  TTL  and  MOS  input  and  outputs  to  the 
IEEE  488-1975  Instrument  Data  Bus  Standard. 
Featuring  Three-State  Outputs,  High  Impe- 
dance Inputs  and  Receiver  Hysteresis,  the  fast 
interface  operates  from  a single  + 5 volt  supply. 

All  required  terminations  are  internally  pro- 
vided by  the  MC3448A,  which  automatically 
protects  the  bus  when  the  supply  power  is  off, 
and  during  power  up/power  down  transitions. 

Available  from  stock  in,  prices  in  100  up 
quanti  ties  are  $2.90  for  the  MC344SAL  Ceramic 
DIP  and  $2,75  for  the  MC3448AP  Plastic  DIR. 
For  more  information  contact  Motorola 
Semiconductor  Products,  Inc.,  P.O.  Box  20912, 
Phoenix,  A2  85036,  (602)  244-6900. 

CIRCLE  INQUIRY  NO.  179 

Network  Control  Unit 

The  Model  CU355  is  a fully  solid  state  Uni- 
versal Network  Control  Unit  with  PROM  mem- 
ory. The  new  lightweight  unit  Is  ideal  for  inter- 


facing high  speed  data  terminals  and  word  pro- 
cessing machinery  to  most  common  carrier 
and  private  switched  networks. 


Control  unit  to  terminal  signalling  level  is 
El  A RS232C  and  model  CU355  accommodates 
Western  Union  Low  Level  (±12v)  or  El  A 
RS232C  compatible  modem  on  the  network 
side.  The  cost  effective  unit  can  accommodate 
2 terminals  and  1 monitor  position  at  speeds 
up  to  9600  baud.  In  addition,  Model  CU355  fea- 
tures an  alpha  or  numeric  keypad  for  ease  of 
operation  in  line  conditioning,  signalling  and 
dialing. 

For  more  information  contact  Multiplex 
Communications,  Inc.,  123  Marcus  Blvd., 
Hauppauge,  NY  117797,  (516)231-5350. 

CIRCLE  INQUIRY  NO.  ISO 

Single  Chip  8-Bit 
Bi-Directional  Transceiver 

A new  8-bit  Tri-State™  bus  transceiver  pro- 
vides  bi-directional  drive  for  bus-oriented 
microprocessor  systems.  Offered  in  a single 
20-pin  DIP,  the  3NS8208B  device  is  manufac- 
tured by  low  power  Schottky  technology. 


The  chip  has  48  milliamperes  drive  capabil- 
ity on  the  B-port  (Bus-transceiver)  and  16mA 
drive  capability  on  the  A-port;  an  additional 
PNP  transistor  Input  on  both  ports  allows  re- 
duced input  loading. 

The  INS8208B  is  priced  at  $4.35  in  100-unit 
quantities.  Delivery  is  stock  to  2 weeks.  For 
more  information  contact  National  Semicon- 
ductor, 2900  Semiconductor  Dr.,  Santa  Clara, 
CA  95051. 

CIRCLE  INQUIRY  NO.  181 

Peripherals  Option  Card 

In  order  to  give  the  8085 A CPU  based  micro- 
computer system  users  a host  of  add-on 
features,  N MS  has  added  a new  peripherals  op- 
tion card.  The  85/EX  will  allow  the  user  the  flex- 
ibility of  continual  expansion. 

This  card  gives  the  user  the  option  of  an 
Arithmetic  Processing  Unit  (AMD9511)  pro- 
viding high  performance,  32  bit,  fixed  and 
floating  point,  arithmetic  and  floating  point 
trignometrlc  operations.  A 3MHz  version  is 
priced  at  $422  and  the  2MHz  version  is  $272, 

A second  option  is  an  interrupt  Controller 
featuring  the  Intel  8259.  This  item  resolves 
priority  among  eight  different  interrupt  levels 
according  to  software  algorithms  provided  by 
the  user.  This  controller  is  available  for  $90, 

Other  options  made  possible  are  an  interval 
Timer  capability  through  the  use  of  Intel's  8253 
Programmable  interval  Timer  and  includes  3 
16-bit  BCD  or  binary  counters  which  are  user 
programmable,  for  $50  each;  a Parallel  I/O  In- 


terface using  the  Intel  8255A  programmable 
peripheral  interface  device,  providing  24  signal 
lines  for  transfer  and  control  of  data  to  or  from 
the  peripheral  devices  for  $90;  and  a Seda/  I/O 
Interface  using  Intel's  8251  USART  device, 
when  coupled  with  the  8255A  parallel  interface 
option  and  the  8253  interval  timer,  provides  for 
complete  RS232  serial  data  communications 
including  IBM  Bi-Sync,  for  $70  plus  the  parallel 
and  timer  options  required. 

All  the  above  prices  are  given  without  the  re- 
quired peripherals  option  card  which  retails  for 
$158.  For  more  information  contact  Northwest 
Microcomputer  Systems,  121  E.  11th,  Eugene, 
OR  97401,  (503)  485-0626, 

CIRCLE  INQUIRY  NO.  182 

Telecommunication  System  for 
MITS  8800b  Microcomputer 

This  system  enables  the  MITS  8900b  to  be 
used  as  an  Intelligent  terminal  in  two  way  com- 
munication with  a remote  time  sharing  device 
over  the  telephone  lines  using  an  acoustic 
coupler. 

The  telecommunication  system  consists  of 
an  assembly  language  routine  and  a nother 
program  written  in  MITS  disk  extended  BASIC, 
Control  commands  are  provided  to  enable  the 
operator  to  switch  command  console  com- 
munication from  the  remote  device  to  MITS 
and  vice  versa. 

This  system  may  be  used  to  communicate 
and  transfer  any  kind  of  data  fifes  to  and  from  a 
remote  time  sharing  device  at  speeds  up  to  300 
baud.  The  hardware  requirements  are  MITS 
8600b  with  32 K cor  ememory  and  one  or  more 
floppy  disks.  It  is  supplied  on  an  8”  floppy  disk 
with  an  18  page  User’s  Manual. 

The  system  is  priced  at  $195,  which  Includes 
the  source  listing.  The  user’s  manual  may  be 
purchased  separately  for  $20  for  system 
evaluation  and  Its  cost  may  be  applied  towards 
the  purchase  of  the  telecommunication 
system  at  a later  date. 

For  more  information  contact  Microware- 
PBS,  P.O,  Box  47,  Blacksburg,  VA  24060,  Mark 
Shelton, 

CIRCLE  INQUIRY  NO,  177 

Multiple  Programmable  Timer  Module 

The  9460  is  a support  module  specif  leaf  ly 
designed  for  compatibility  with  the  M6800 
microprocessors.  It  is  pin  and  outline  compat- 
ible with  the  Motorola  EXORciser™  and 
Micromodules™  and  with  other  industry  stan- 
dard  cards. 


The  9460  provides  an  array  Of  eight  M CB840 
triple  programmable  timers.  Each  timer  oc- 
cupies eight  locations  of  memory  address 
space  and  the  boundaries  for  the  array  can  be 
strapped  for  any  64  byte  region  of  system 
memroy.  Each  of  the  twenty-four  individual 
timers  on  the  board  can  provide  many  useful 
functions  such  as  programmable  frequency 
generation,  real-time  clock,  frequency  or  time 
Interval  measurement,  one-shot  pulse  genera- 
tion, or  event  counting. 

The  9640  is  available  from  stock  for  $395  in 
single  quantities.  For  more  information  con- 
tact Creative  Micro  Systems,  6773  West- 
minster Ave.,  Westminster,  CA  92683,  (714) 
892-2859. 

CIRCLE  INQUIRY  NO.  178 
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quest  Cosmac  Super  Elf  Computer  $106*95 


Compare  features  before  you  decide  to  boy  any 
other  computer.  There  is  no  other  computer  on 
the  marker  today  that  has  all  the  desirable  bene- 
fits  of  the  Super  Elf  lor  so  little  money,  Tbe  Super 
Elf  is  a small  single  board  computer  mat  does 
many  big  things.  It  is  an  excellent  computer  tor 
hai Ding  and  For  learning  programming  with  its 
machine  language  and  yet  it  is  easily  expanded 
with  additional  memory,  Tiny  Basic.  Ascii 
Keyboards,  video  characler  generation,  etc. 
The  Super  Elf  includes  a ROM  monitor  tor  pro* 
gram  loading,  editing  and  execution  with  SINGLE 
STEF  for  program  debugging  which  is  not  in- 
cluded in  others  at  the  same  price.  With  SINGLE 
STEP  you  can  see  the  microprocessor  chip 
operating  with  the  unique  Quasi  address  and 
data  bus  displays  belurs,  during  and  after 
executing  instructions.  Also,  CPU  mode  and  in- 
struction cycle  are  shown  on  several  LED  indica- 
tor tamps. 

An  RCA  i86i  video  graphics  chip  allows  you  to 
connect  to  your  own  TV  with  an  inexpensive  video 
modulator  lo  do  graphics  and  games.  There  is  a 
speaker  system  included  for  writing  your  own 
music  or  using  many  music  programs  already 
written.  The  speaker  amplifier  may  also  be  used 
lo  drive  relays  for  conirol  purposes. 

A 24  key  HEX  keyboard  includes  IB  HEX  keys 
plus  load,  reset,  run.  input,  memory  prole  cl. 

Super  Expansion  Board  with 

This  is  truly  an  astounding  value!  This  board  has 
been  designed  to  allow  you  to  decide  how  you 
want  it  optioned.  The  Super  Expansion  Guard 
comes  with  4K  of  low  power  RAM  fully  address- 
able anywhere  in  64K  wild  built-in  memory  pro- 
tect and  a cassette  interface  Provisions  have 
been  made  for  all  other  options  on  the  same 
board  and  it  fits  neatly  into  the  hardwood  cabinet 
along  side  the  Super  Elf.  The  board  includes  slots 
for  up  to  BK  of  EPROM  £2708.  2753.  27lfror  71 
2716)  and  is  fully  socketed  (Si 2.00  value). 
EPROM  can  be  used  for  the  monitor  and  Tiny 
Basic  or  other  purposes. 

A IK  Super  ROM  Monitor  $19.95  is  available  as 
an  on  board  option  in  2708  EPROM  which  has 
been  preprogrammed  with  a program  loader,- 
editor  and  error  checking  multi  lile  cassette 
read, ''write  software,  (retaatible  cassette  file) 
another  exclusive  Irom  Quest.  It  includes  register 
save  and  readout,  video  graphics  dnver  with 
blinking  cursor  and  block  move  capability.  The 
Super  Monitor  is  written  with  subroutines  allow- 
ing users  to  take  advantage  of  monitor  functions 


memory  select,  monitor  select  and  single  step, 
large,  on  board  displays  provide  output  and  op- 
tional high  and  low  address.  There  is  a 44  pm 
standard  connector  for  PC  cards  and  a 50  pin 
connector  for  the  Quest  Super  Expansion  Board 
Power  supply  and  sockets  for  all  IC's  are  in- 
cluded in  the  price  plus  a detailed  90  page  instruc- 
tion manual 

Many  schools  and  universities  are  using  the 
Super  Elf  as  a course  of  study.  OEM's  use  il  lor 
training  and  research  and  development. 
Remember,  other  computers  only  otter  Super  Elf 
features  at  additional  cost  or  not  at  alt.  Compare 
before  you  buy.  Super  Ell  Kit  Si  06. 95.  High 
address  option  S3. 95,  low  address  option 
$9,95.  Custom  Hardwood  Cabinet  with  drilled 
and  labelled  front  panel  $24.95,  NICad  Battery 
Backup  Kit  $4.95.  All  kits  and  options  also  come 
completely  assembled  and  tested. 

Quesldata.  a .12  page  monthly  software  publica- 
tion lor  1 602  computer  users  is  available  by  sub- 
scription for  $1 2. DQ  per  year. 

Tiny  Basic  lor  ANY  1 802  System 

Cassette  510.01  On  ROM  Manila,  539. 00. 
Super  Elf  owners.  30%  off.  Object  code  listing  or 
paper  tape  with  manual  $5.59. 

Original  ELF  Kit  Beard  $14.95 

Cassette  Interface  $89. 95 

simply  by  calling  them  up.  Improvement  and 
revisions  are  easily  done  wflb  the  monitor,  li  you 
have  the  Super  Expansion  Board  and  Super 
Monitor  l be  monitor  is  upand  running  at  the  push 
of  a button. 

Otter  on  board  options  include  Parallel  Input 
and  Gulput  Potts  with  full  handshake.  They 
allow  easy  connection  of  an  ASCII  keyboard  to  the 
input  port  RS  232  and  2D  ma  Current  Loop  tor 
teletype  or  other  device  are  on  board  and  if  you 
need  more  memory  mere  are  two  S-1 90  slots  lor 
sialic  RAM  or  video  boards.  A Godbout  8K  RAM 
b oard  is  aval  lab  le  for  S 1 27  95  Para  Flel  I/O  Ports 
$9. 65,  RS  232  $4.59,  TTY  20  ma  l/F  51.35, 
S-1 00  $4.59,  A 50  pin  connector  set  with  ribbon 
cable  is  available  al  SI 2. 50  for  easy  connection 
between  the  Super  Elf  and  the  Super  Expansion 
Board. 

The  Power  Supply  for  the  Super  Expansion  Board 
is  a 5 amp  supply  with  + 8v  ■_  IBv  ■■  I2v  5v 
Regulated  voltages  are  +5v  & +12v  S29.95 
Deluxe  version  includes  the  case  at  539.95. 


P.O.  Box  4430N  Santa  Clara,  CA  95054 
^For  will  call  qirly: (^08)  988*1640 
■k  2322  Walsh  Ave.  ^ 
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Sinclair  3V*  Digit  Multimeter 

Batt.i'AC  open.  1 mV  and . 1 NA  resolution.  Resis- 
tance to  20  meg.  1%  accuracy.  Small,  portable, 
completely  assem.  in  case.  1 yr,  guarantee.  Best 
value  ever!  $59.95 

Stopwatch  Kit  $26.95 

Full  six  digil  battery  operated.  2-5  volts 
3.2768  MHz  crystal  accuracy.  Times  to  59 
min.,  59  sec.,  99  1/TOO  sec.  Times  std  . split 
and  Taylor.  7265  chip,  all  components  minus 

l/irlnn  M n rtn  1 1 1m  V it  CD  AG 

case.  Full  instructions. 

Viueu  muouidior  nil  so.US 

Convert  your  TV  sel  into  a high  quality  monitor 
without  affecting  normal  usage.  Complete  kit 
with  full  inslructions 

D Connectors  RS232 

25  Pfcn  Subminiatures 

DB25P  2.95  DE9P  1.50 

rXD'TE.C  *7  fLE  HliUCkC  1 

2.5  MHz  Frequency  Counter  KM 

Complete  kil  less  case  S37.5G 

UP43-0  UblfO  i.3J 

Cover  1 .50  DAI  5P  2.10 

RS232  Complete  Set  6.50  DAI  SS  3.10 

30  MHz  Frequency  Counter  Kit 

Complete  kit  less  case  $47,75 

Prescafer  kit  to  350  MHz  S19.95 

S-100  Computer  Boards 

8K  Static  RAM  Kit  $127.00 

16K  Static  RAM  Kil  265.00 

1978  IC  Update  Master  Manual 

1975  IC  Update  Master  Manual  $30.00.  Com- 
plete IC  data  selector.  2175  pg.  Master  refer-  . 
ence  guide.  Over  42,000  crass  references. 

Free  update  service  through  1978.  Domestic 
postage  $3.50.  Foreign  $6.00. 

24 K Static  RAM  KM  423^00 

32K  Dynamic  RAM  Kil  449.00 

64 K Dynamic  RAM  Kit  945.00 

8Kfl6K  Eprom  Kil  {less  PROMS}  $89.00 

Video  Interface  Kit  $139,00 

Motherboard  $39,  Exlender  Board  $8.99  J 

Auto  Clock  Kit  $15.95 

OC  clock  with  4-.SQ"  displays.  Uses  National 
MA-1012  hiodufc  wilb  alarm  option.  Includes 
light  dimmer,  crystal  timebase  PC  boards.  Ftklly 
regulated,  comp,  instructs-  Add  $3.95  lor  beau- 
bful  dark  gray  case.  Best  value  anywhere, 


RCA  Cosmac  VIP  Kit  229. DQ 

Video  computer  with  games  and  graphics. 


Not  a Cheap  Clack  Kit  S14.95 

includes  everything  except  case,  2-PG  boards. 
6-. 50"  LED  Displays.  5614  clock  chip,  trans- 
former. all  components  and  full  insfrucs.  Green 
and  orange  displays  also  avail.  Same  kit  w/.fiO 
displays.  Red  only.  $21.95 


60  Wi  Crystal  Time  Base  Kit  $4.40 

Converts  Coital  clocks  from  AC  line  frequency  to 
crystal  time  base.  Outstanding  accuracy,  Kft  in- 
cludes: PC  board.  WIM536-9.  crystal,  resistors, 
capacitors  and  ttimnitr. 


Digital  Temperature  Meter  Kit 

Indoor  and  outdoor.  Switches  back  and  forth. 
Beautiful.  50  LED  readouts-  Nothing  like  il 
available.  Needs  no  additional  pans  tor  com- 
plete. full  operation.  Will  measure  - 1 00"  to 
+20(TF.  tooths  ol  a degree,  air  or  liquid. 
Very  accurate.  $39.95 

Beautiful  hardwood  case  w/bezel  $11,75 


NICad  Battery  Fixer/Charger  Kit 

Opens  shorted  ceils  that  won't  hold  a charge 
and  men  charges  them  up,  all  in  one  kit  w/toll 
parts  and  instructions.  $7.25 


PROM  Eraser 

Ultraviolet,  assembled 


$49.95 


Clock  Calendar  Kit  $23.95 

CT7015  direct  drive  chip  displays  date  and 
time  on  .6'  LEDS  with  AM-PM  indicator 
Abrm/doze  feature  includes  buzzer.  Complete 
with  all  pans,  power  suppty  and  instructions, 
tess  case, 


TERMS:  $5.00  min.  order  IL$.  Funds.  Calif  residents  add  6% tax. 
BankAmerieard  and  Master  Charge  accepted. 

Shipping  charges  will  be  added  on  charge  cards. 


FREE:  Send  for  your  copy  of  our  NEW  1978 
GUEST  CATALOG,  Include  28c  stamp. 
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Core  Memory 

A 16K  byte  random -access  core  memory  for 
8080  mirocomputers  is  fully  compatible  with 
SBC  80  single  board  computers.  The 
MGM-S08G  provides  non-volatile  storage  for 
16,384  bytes  (8  bits)  and  data  access  within  325 
nanoseconds.  The  Read  and  Write  cycle  times 
are  780  and  1240  nanoseconds. 


The  MCM-8080  is  a pin-compatible  alterna- 
tive to  the  SBC  016,  SBC  046,  SBC  416  and 
MDS  016  memory  boards  used  with  Intel  SBC 
80/05,  80/10  and  80/20  or  equivalent  computers. 
It  can  be  used  to  provide  up  to  G4K  addressable 
locations  for  either  8 bit  or  16  bit  applications. 

Single  unit  price  is  $885.  Delivery  is  from 
stock.  OEM  discounts  available.  For  more  in- 
formation contact  Ampex  Corp.,  200  N,  Nash 
St.,  El  Segundo,  CA  90245,  (213)  640-0150, 
Clyde  Cornwell 

CIRCLE  INQUIRY  NO.  250 


Single  Card  Plug-in  NMOS  Memory 

The  Model  1104  is  a l6K-word  by  8-bit  ran- 
dom access  NMOS  memory  system  that  is 
S-100  bus  and  card  size  compatible.  The  Model 
1104  is  designed  to  provide  exceptional  speed 
and  reliability  in  microprocessor  applications. 


Model  1104  consists  of  the  memory  array 
with  support  electronics,  including  address 
and  data  buffering,  timing  and  control,  and 
voltage  regulation.  The  memory  array  is  divid- 
ed into  four  4K  x 8 memory  blocks,  and  each 
block  can  be  assigned  to  a 4K  address  block 
within  a 0 to  64K  range.  Operating  modes  are 
Read,  Write  and  Deposit.  The  Deposit  mode  is 
a two-phase  memory  cycle  consisting  of  a 
Write  followed  by  a Read, 

For  complete  Information,  contact  Elec- 
tronic Memories  & magnetics  Corp.,  12621 
Chadron  Ave.,  Hawthorne,  CA  90250,  {213) 
644-9881,  Ron  Everlove. 

CIRCLE  INQUIRY  NO.  254 


32K  x 21  Bit  RAM  Board 

The  MicroRAM™  3420  is  a 32K  x 21  bit 
memory  system  contained  on  a single  plug 
gable  pc  board.  It  is  compatible  with  the  Micro- 
Memory™  3000  system  and  can  be  plugged 
directly  into  that cftas&vs. 


The  MicroRAM  3420  operates  at  a cycle 
speed  of  425  ns  (235  ns  access).  A Late  Data 
Control  will  allow  a delay  in  the  execution  of  a 
write  cycle  pending  the  arrival  of  data.  Read/ 
Modify/Write  cycles  take  place  within  830  ns, 
which  includes  150  ns  of  Modify  time. 

Typical  power  required  is  less  than  30  waits 
in  standby  mode,  and  less  than  40  watts  in 
operate  mode.  The  board  has  provisions  for 
battery  back-up. 

OEM  quantity  price  is  $1,995  each.  For  more 
informatin  contact  Electronic  Memories  and 
Magnetics  Corp.,  Commercial  Memory  Pro- 
ducts Div,,  12621  Chadron  Ave~t  Hawthorne,  CA 
90250,  (213)644-9881. 

CIRCLE  INQUIRY  NO.  255 


Apple  II  and  Centronics-an  unbeatable  pair. 


for  MICROPOLIS  and  NORTH  STAR 
DISK  SYSTEMS 


Assembled  and  tested  . . . we'll  deliver  to 
you  from  off  our  shelf. 


includes 

• Accounts  Payable  and  Receivable 

• Payroll  for  up  to  600  employees 

• General  Ledger 

• Inventory  control  handles  1400  items 

• Customer  Accounts  list  for  1200 

• Mailing  lists 

Delivered  on  diskette  with  full  documen- 
tation. 


We  can  deliver  at 
unbeatable  prices 


Call  or  write  for  special  pricing. 


Add  4K  or  16K  of  memory. 

We'll  delivery  anywhere  in  the  U.S., 
assembled  and  configured  to  your  speci- 
fication. 


BYTE  5h0P 


Convenient  Orange  County  Location 

674  El  Camino  Real  • El  Camino  Plaza 
Tustin,  CA  92680  ♦ (714)  731-1686 


HOURS 

Monday -Thursday  11-7 
Friday  11-8 

Saturday  10-6 
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Imsai  Introduces  New  Dynamic  RAM 

RAM  III,  a new  line  of  dynamic  random  ac- 
cess  memory  boards.  Is  available  in  32K  byte 
or  64  K byte  versions. 

Specifically  designed  for  inclusion  in  Im- 
sal's  line  of  VDP  desk  top  computers,  the 
boards  are  also  available  for  add-on  to  already 
existing  systems. 


RAM  III  boards  are  S-100  compatible  and  do 
not  obsolete  already  existing  Imsai  RAM 
boards.  Latched  critical  signals  eliminate 
noise  susceptibility.  The  RAM  chips  and  the  re- 
fresh controller  are  socketed  for  ease  of  repair. 

The  32K  version  retails  at  $895  and  the  64K 
version  for  $1695.  For  more  information  con- 
tact Imsai  Manufacturing  Gorp.,  14860  Wicks 
Bivd,  San  Leandro,  CA  94577,  [415)  483-2093. 
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3-100  Card  Holds  and  Programs 
2716,  2708  PROMs 

The  DATABANK  PROM  programming  and 
storage  board  holds  a maximum  of  eight  TMS 
2716  or  2708  PROMs  (16K  or  8K  bytes).  The 
board  will  also  program  PROMs  via  two  special 
sockets. 


One  of  these  sockets  provides  a connection 
to  an  external  programming  station  while  the 
other  socket  allows  the  programming  of 
PROMs  on  the  DATABANK.  Each  Of  the  eight 
PROMs  may  be  individually  switched  into  or 
out  of  the  system  address  space,  in  addition, 
the  entire  board  can  be  disabled  and  enabled 
by  I/O  commands. 

The  board  is  available  in  kit  form  with  or 
without  RAM.  For  prices  and  further  informa- 
tion contact  Objective  Design,  Inc.,  P.O.  Box 
20325,  Tallahassee,  FL  32304,  (04)  224-5545. 

CIRCLE  INQUIRY  NO.  2S7 

8K  RAM  ' 8K  ROM  Specification 

RAM  portion  uses  8K  of  21LQ2  RAMS  for 
proven  reliability  and  low  power.  ROM  portion 
lakes  2708  EPROMs  for  up  to  8K  of  PROM. 
RAM  and  ROM  are  each  independently  ad- 
dressable In  8K  blocks. 

Wait  state  select  of  0 or  1 for  ROM  allows 
board  to  be  used  on  4 MHz  Z80s.  ROM  can  be 
switched  out,  if  not  used,  to  conserve  address 
space.  All  address  lines  are  fully  buffered  to 
reduce  loading. 

Schmitt  trigger  bus  drivers  are  used  to  In- 
crease noise  margin  and  reliability.  Board  is 
glass  epoxy  with  solder  mask  and  gold 
connector,  S-100  compatible,  5.5"  x 10". 

Prices  for  raw  boards  are  $37.50  retail, 
$32.00  for  5-24;  $28.00  for  25-99;  $25.00  for 


100-249;  and  $22,50  for  over  250.  Assembled 
and  tested  retail  price  is  $195,00;  $175  for  5-24 
and  $150  for  25-99.  Quantities  over  100  quoted. 
Delivery  Is  0-2  weeks  for  small  quantities  and 
3-4  weeks  for  large  quantities. 

For  more  information  contact  TriMark  Engi- 
neering, 12402  W.  Kingsgate,  Knoxville,  TN 
, 37922. 

CIRCLE  INQUIRY  NO,  261 

Quadruple  Density  Nova  3 
Add-In  Memory 

A new  256K  byte  single-board  add-in 
memory  for  Nova  3 and  3/D  computers  sup- 
plies the  maximum  addressable  memory  in 
just  one  card  slot,  allowing  additional  slots  int 
eh  chassis  to  be  used  for  input/output  boards 
or  other  options. 


The  256K  byte  boards  are  also  available  in 
128K  by  17  bit  even  or  odd  parity,  or  128K  by  16 
bit  nonparity  versions.  Depopulated  versions 
of  the  same  board  supply  192K  bytes  and  12SK 
bytes,  with  and  without  ECC  or  parity  options. 

The  add-in  memory  is  completely  compat- 
ible with  Nova  hardware,  software  and  stan- 
dard peripherals.  No  special  tools  or  adjust- 
ments are  required  to  install  and  operate  the 
memory.  The  boards  are  priced  from  $3,515  to 
$11,025,  depending  on  word  length  capacity, 
options  and  quantity.  Delivery  is  4 weeks  ARO, 
For  more  information  contact  National  Semi- 
conductor Corp.,  Computer  Products  Group, 
2900  Semiconductor  Dr,,  Santa  Clara,  CA 
95051;  (408)  737-5700. 

CIRCLE  INQUIRY  NO.  256 

Expandapet 

The  Expandapet  is  a complete  expansion 
system  for  the  Commodore  PET  or  other  6502 
based  computer,  ft  provides  in  one  convenient 
assembly  which  can  be  mounted  inside  the 
PET  up  to  32K  of  RAM,  4K  of  EPROM,  two  com- 
plete parallel  i/O  ports  with  handshake. 

The  unit  contains  its  own  DC  power  supply 
and  sockets  for  three  additional  expansion 
modules  such  as  Serial  I/O  Board,  S-100  Driver 
Board  or  Experimenter  s Board. 

The  standard  unit,  priced  at  S435,  comes 
ready-built  and  tested  with  16K  of  RAM, 
sockets  for  4K  of  EPROM,  2 parallel  I/O  ports 
and  necessary  cables  and  brackets  to  mount 
inside  the  PET.  An  adapter  for  the  KIM  is  also 
available. 

For  more  information  contact  Convenience 
Living  Systems,  648  Sheraton  Dr.,  Sunnyvale, 
CA  94087,  (408)  733  0688. 

CIRCLE  INQUIRY  NO.  446 

Wang  Compatible  Memory  Cards 

Two  new  Wang  2200  memory  cards  are  an  8 
kilobyte  version  for  A,  B or  C models,  and  a 16 
kilobyte  memory  card  for  T or  S models. 

Based  on  current  4K  static  technology,  the 
memories  run  at  full  rated  speed.  No  special 
modifications  are  required  to  use  them,  as  they 
are  a functional  replacement  for  Wang’s  own 
cards. 

Pricing  for  the  T and  S versions  are  $1495, 
and  $995  for  A,  B and  C versions.  For  more  in- 
formation contact  Digimates,  lnc„  Box  593,  Lit- 
tleton, CO  80120,  (303)  733-1377. 
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APPLE  II  SOFTWARE 

AT 

A-VIDD 

General  Ledger  On  Apple  Disk 


This  genera!  ledger  package  in- 
cludes accounts  payable,  sales  and 
cash  summary. 

This  is  a disk  based  system  which 
allows  searches  by  invoice  number, 
name  or  date.  Requires  Applesoft  II. 

Introductory  price  $60.00  on 
diskette. 


FORTH  Language  for  Apple 

A-VIDD  now  has  the  compiler 
language  FORTH  by  Program  ma 
Consultants  for  the  Apple  II.  FORTH 
has  predefined  words  in  its  dictionary. 
Writing  FORTH  programs  entails 
expanding  the  dictionary  by  adding 
new  words  which  are  made  up  linked 
words  already  in  the  dictionary  or 
machine  language  instructions.  This 
is  an  easily  learned  language  which 
approaches  assembly  language 
speed. 

On  cassette  with  25  page  book, 

$35.00. 


Text  Processor  For  Apple 

A-VIDD  has  in  stock  Applecations 
Unlimited  text  editor  for  both  cassette 
and  disk  based  Apple  II  Systems. 
Allows  upper  and  lower  case  char- 
acters and  up  to  255  characters  per 
line  on  a printer.  Editing  functions  in- 
clude insert  line,  change  line,  delete 
line,  find  and  replace  all  occurances 
of  a given  string  with  another  speci- 
fied string.  There  is  also  a tab  function 
which  allows  setting  tabs  in  any  num- 
ber of  columns.  The  text  file  can  be 
saved  to  cassette  or  disk  depending 
on  the  version . 

Cassette  version  $50.00.  Disk 
version  $60.00. 

Other  Apple  Software 

Apple  talker  speech  synthesize 


program  , $ 15.95 

Apple  Checkbook 

program $20.00 


Apple  Data  Mover  program  for  use 
with  communications  card  $ 7.50 
Apple  Dow  Jones  Package.  Let  your 
Apple  talk  to  Wall  Street  $25.00 
Please  add  $1  for  postage  and  handling. 


A-VIDD 

electronics  co. 


2210  Bellflower 
Boulevard 
Long  Beach,  CA 


90815 

(213)  598  0444 

VISA  - MASTER- 
CHARGE 


NOVEMBER  1978 


CIRCLE  INQUIRY  NO.  86 


INTERFACE  AGE  1 05 


16K  Static  RAM 

SupeRam™  16  is  a 16K  static  memory  board 
for  S-100  microcomputer  systems. 


SupeRam  16  is  a complete  kit  featuring  four 
independently  addressable  and  write-protect- 
able  4K  blocks. 


The  super-efficient  design  uses  just  eleven 
ICs  to  keep  the  board  uncrowded  and  trouble- 
free.  The  board  was  designed  to  meet  the  pro- 
posed IEEE  Standard  for  S-100,  insuring  full 
compatibility  with  all  S-100  systems,  AM 
signals  are  fully  buffered,  Including  address 
and  data  lines. 

SupeRam  16  retails  for  $299.  For  more  infor- 
mation contact  Thinker  Toys,  1201  Tenth  St., 
Berkeley,  CA  94710,  (415)  524-5317,  Neila  Rich- 
mond. 

CIRCLE  INQUIRY  NO,  260 


4K  x 1 Static  RAMs 

The  MM5257  is  produced  in  a variety  of 
speeds,  and  in  low  power  and  standard  ver- 
sions. The  new  RAM  is  a pin-for-pin  replace- 
ment for  the  TMS  4Q44r 


MM  5257 

4K*1  static  RAM 


The  4 K x 1 RAM  requires  a 5 volt  power  sup- 
ply, and  is  available  with  a standard  450  ns  ac- 
cess time  (MM  5257),  with  a 300  ns  access  time 
(MM 5257-3)  and  with  a 250  ns  access  time 
(MM5257-25).  The  standard  devices  require  a 
supply  current  of  90  mA,  while  the  low  power 
versions  (MM5257L,  -25L  and  -31)  require  only 
65  mA, 

Prices  in  100  up  quantities  range  from  $9.65 
to  $14.50.  For  more  information  contact  Na- 
tionat  Semiconductor,  2900  Semiconductor 
Dr,,  Santa  Clara,  CA  95051,  (408)  737-5000. 

CIRCLE  INQUIRY  NO.  259 


8K  RAM  Card 

Audio  Engineering  has  a competitively  priced 
8K  RAM  card  for  the  ExorcEsor™  bus.  The  unit 
features  low  power  2102  static  RAMs,  450  ns 
access  time,  full  address  decoding  jumper 
selectable  to  any  8K  block,  and  can  use  VMA 
or  VMA. 


The  unit  is  ideal  for  use  with  the  MEK6800D2 
kit.  Single  quantity  pricing  is  $159,00  tor  a 
complete  kit,  Catalog  No,  SY1-801K,  $229.00 
assembled  and  tested,  Catalog  No.  5Y1-801, 
and  $34,90  for  the  bare  board.  Catalog  No,  PC- 
801,  For  more  information  contact  Audio  Engi- 
neering, 121  Wisconsin  N.E.,  Albuquerque,  NM 
87108,  (505)  255-6451. 

CIRCLE  INQUIRY  NO,  442 


High-Speed  Logic  Troubleshooter 

The  Model  5700B  Scanmaster  allows  rapid 
probing  of  the  pins  of  1C  modules  by  pushbut- 
tons on  the  5700B  panel.  Any  pin  can  be  probed 
within  one  second  without  counting  and  with- 
out making  an  individual  connection  to  the  pin. 

The  instrument  includes  a built-in  dual- 
threshold high  speed  logic  state  analyzer  that 
not  only  gives  the  logic  information  (HI,  Low, 
Pulse,  Bad  Level),  but  also  catches  and  stores 
the  static  or  dynamic  failure  on  the  fly.  At  the 
same  time  the  instrument  displays  the  pin 
number  of  the  1C  pin  being  probed. 

The  new  Scanmaster  is  a combination  of  a 
pulser,  logic-analyzing  circuitry,  a scanning 
system,  memory,  and  a 3Vz  digit  multi-range  do 
voltmeter. 

Price  is  $1,295.  Delivery  is  30  days.  For  more 
information  contact  Information  Scan  Technol- 
ogy, 1725  Rogers  Ave,,  San  Jose,  CA  95112, 
(408)  29 2-7196,  Tony  Lee. 

CIRCLE  INQUIRY  NO.  346 


Series  A4Q0  Counters-Timers 


The  Series  A400  Counters-Timers  are  buy  1 It 
around  a single  MOS  1C.  The  unit  offers  5 and  6 
decades  0.3"  or  .6"  LED  readout,  reversible, 
presettable,  built-in  digital  comparator,  zero 
detection,  display  hold,  leading  zero  blanking, 


Some  applications  are  frequency  control,  auto- 
matic stop,  wire  reeling,  level  control,  auto- 
matic plotting,  time  control,  batching,  cutting, 
motor  speed  control,  etc.  The  unit  has  provi- 
sion for  IMCKs  option  card  or  customer’s  own 
proprietary  designs. 

Price  is  $79  in  single  quantity  for  6 decade 
Up/Down  Counter.  Availability  is  stock  to  4 
weeks.  For  complete  information  contact  Inter- 
national Microtronics  Corp„  4016  E,  Tennessee 
St.,  Tucson,  AZ  85714,  (602)  748-7900,  Dr.  Otto 
Fest. 

CIRCLE  INQUIRY  NO.  336 

Interface  Monitor  and  Breakout  Panel 

The  Model  60  is  a pocket-sized,  portable  test 
set  providing  access  to  all  25  conductors  of 
the  EIA  RS-232-C  interface.  Twenty-four 
switches  allow  all  interface  conductors  (ex- 
cept frame  ground)  to  be  individually  inter- 
rupted for  simulating  "handshaking"  control 
signals  and  Isolating  terminal  and  modem 
signals. 


Twenty-five  test  points  on  each  side  of  the 
breakout  panel  provide  access  to  EIA  signals 
for  test  equipment  probes.  Twelve  LEDs  dis- 
play twelve  key  signals  without  interruption  of 
signal  path. 

The  Rechargeable  Model  60  is  priced  at 
$270.  Delivery  is  30  days  ARQ.  For  more  infor- 
mation contact  International  Data  Sciences, 
Inc.,  100  Nashua  SL,  Providence,  R1  02904, 
(401)  274-1500,  Marketing  Dept. 

CIRCLE  INQUIRY  NO.  337 


Isolated  DC/DC  Converter 

A single  5VDO  to  16VDC  input  is  converted 
into  a pair  of  isolated  + and  - outputs  of  the 
same  value  by  Burr-Brown  s new  722  Dual  Iso- 


Complete  system  power  and  signal  isolation 
is  achieved  when  the  722  is  combined  with  Burr- 
Brown's  3650  and  3652  optically  coupled  isola- 
tion amplifiers.  The  two  output  channels  of  the 
722  are  isolated  from  the  input  to  3500V  contin- 
uous (8000V  test),  Channel  to  channel  isolation 
is  2000V  continuous  and  5000V  test.  Gutpm 
channels  can  be  connected  in  series  or  in  par 
aiiel  to  produce  higher  voltages  or  currents. 

The  20-pin  package  is  on  standard  DIP  hole 
spacing.  Price  is  $30  for  1-24;  $24  for  25-99  and 
$22  for  100-299,  For  more  information  contact 
Burr-Brown,  International  Airport  Industrial 
Park,  Tucson,  AZ  85734,  (602)  746-1111,  Dennis 
Haynes,  Product  Manager. 

CIRCLE  INQUIRY  NO.  333 

Low-Cost  Dynamic  Burn-In  System 

Designed  and  engineered  for  quality  control, 
engineering  evaluation  and  small  manufactur- 
ing organizations,  the  System  1000A  is  a self- 
contained  environmental  life-test  system.  Pro- 
gram boards  provide  the  user  with  flexibility  to 
test  up  to  three  different  types  of  semiconduc- 
tor devices  simultaneously. 

The  System  10OOA  is  configured  with  a test- 
oven  chamber,  electronics  module,  control 
panel,  power  regulators,  and  an  ambient  test 
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Double  density  Horizon  Kit 

just  announced  . . . double  the  storage 
at  the  same  price! 

The  best  buy  just  got  better.  Now,  Horizons  are 
double  density  at  the  same  price  as  single  densi- 
ty. 180K  bytes  of  on-line  information  per  disk! 
Single  density  still  runs  on  your  new  Horizon,  or 
you  can  copy  and  convert  all  North  Star  software 
and  programs  to  double  density. 


180K  bytes  per  disk 
Z-80  processor 
16K  RAM 

add’l  16K  memory,  $349 
addl  disk  drive,  $349 
exclusive  application  software 


$1995 

reg.  $2495 


$1349 

(reg.  $1599) 


NEW! 


Call  for  low  assembled  prices.  Double 
density  also  available  on  North  Star  disk 
sub-system,  $599  kit. 


LA  180  DECprinter  with  Serial  Interface 

immediate  delivery  on  the  field-proven  performer 

180  cps  has  never  been  so  affordable.  For  a limited  time, 

MicroWorld  lowers  the  price  of  Digital's  versatile  medium 
speed  printer.  Reliable  technology  and  an  extensive  array 
of  human  engineering  features  make  the  LA  180  the  smart 
choice  for  local  or  remote  business  applications. 

180  characters  per  second  printing 
tractor  feed  with  switchable  forms  length  control 

upper/lower  case  & stand  • compressed  print,  16.5  characters  per  inch 


i 


$1695 


Texas  Instruments  Impact  Printer 

immediate  delivery 

TI  s new  810  multi-copy  impact  printer.  Prints  up  to  440  lines 
per  minute  because  of  its  unique  look-ahead  bi-directional 
feature,  controlled  by  an  on-board  microprocessor. 

* 150  cps,  110  to  9600  baud  switchable 

* includes  tractor  feed 

* RS232  serial  interface 


IP-125  Printer 
by  Integral  Data 

$749 

(reg.  $799) 


More  specials  from  stock 

Soroc  IQ  120/895  Terminal  $ 895 

Tl  745  KSR  Portable  Terminal  $1650 

Hazeltine  1400  Terminal  (assTd)  $ 799 

Hazeltine  1500  Terminal  (assTd) $ 995 

Bally  Arcade  $ 299 

DECwriter  II  $1495 


EWORLD" 

1425  W.  12th  PI.  • Tempe,  AZ.  85281 
tolt  free  order  line 

1-800-528-1418 


MicroWorld  (formerly  Byte  Shop  Mail  Order)  is  a division  of  The 
Phoenix  Group,  Inc.  Call  or  write  tor  all  your  computer  needs, 

all  prices  plus  shpg,  & hdlg. 

MicroShopper  Guide  VoJ.  IV  $5.00  (includes  $1.05  postage) 
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Wondering  which  memory 
is  best  for  you? 


bo/©  2*  offers  the  following  products 
to  the  S-100  market  at  the  industry9 s 
lowest  prices: 


8K  Static  Memory  Board 

This  8K  board  is  available  in  two  versions.  The  8KS-B  operates  at  450ns  for  use  with 
8080  and  8080A  microprocessor  systems  and  Z-80  systems  operating  at  2MHz.  The 
8KS-Zoperates  at  250ns  and  is  suitable  for  use  with  Z-80  systems  ope  rating  at 4MHz. 
Both  kits  feature  factory  fresh  2102fs  (low  power  on  8KS-B)  and  includes  sockets  for 
all  ICs.  Support  logic  is  low  power  Schott  ky  to  minimize  power  consumption.  Address 
and  data  lines  are  fully  buffered  and  4K  bank  addressing  is  DIP  switch  selectable, 
Memory  Protect/Un  protect,  selectable  wait  states  and  battery  backup  are  also 
designed  into  the  board.  Circuit  boards  are  solder  masked  and  silk-screened  for  ease 
of  construction.  These  kits  are  the  best  memory  value  on  the  market!  Available  from 
stock  . 8KS-B  $125  (assembled  and  tested  add  $25.00) 

8KS-Z  $145  (assembled  and  tested  add  $25.00) 


16K  Static  Memory  Board 

Base  2 can  now  offer  the  same  price/performance  in  a 1 6 K static  RAM  as  in  its  popular 
8K  RAM.  This  kit  includes  8K  bank  addressing  with  4K  boundary  address  setting  on 
DIP  switches.  This  low  power  unit  provides  on  board  bank  selection  for  unlimited 
expansion , , , No  M U X board  required.  Using  highest  q uality  boards  and  components 
we  expect  this  kit  to  be  one  of  the  most  popular  units  on  the  market.  Available  in  two 
speed  ranges,  the  1 6KS-B  operates  at  450ns  while  the  1 6KS-Z  operates  at  250ns. 
IfiKS-B  $285  (assembled  and  tested  add  $25.00) 

16KS-Z  $325  (assembled  and  tested  add  $25.00) 


Z-80  CPU  Board 

Our  Z-80  card  is  also  offered  in  two  speed  ranges.  The  CPZ-1  operates  at  2MH  z and 
the  CPZ-2  operates  at  4MHz.  These  cards  offer  the  maximum  in  versatility  at 
unbelievably  low  cost.  A socket  is  included  on  the  board  for  a 2708  EPROM  which  is 
addressable  to  any  4K  boundary  above  32K.  The  power-on  jump  feature  can  be 
selected  to  address  any  4K  boundary  above  32  K or  the  on-board  2708,  An  On-board 
run-stop  flip- flop  andoptional  generation  of  Memory  Write  allows  the  board  to  run  with 
or  without  a front  panel.  The  board  can  be  selected  to  run  in  either  the  8080  mod  e,  to 
take  advantage  of  existing  software,  or  in  the  Z-80  mode  for  maximum  efficiency.  For 
use  in  existing  systems,  a wait  state  may  be  added  to  the  Ml  cycle,  Memory  request 
cycle,  on-board  ROM  cycle,  input  cycle  and  output  cycle.  DMA  grant  tri- states  all 
signals  from  the  processor  board.  All  this  and  more  on  too  quality  PC  boards,  fully 
socketed  with  fresh  IC’s,  CPZ-1  $110  CPZ-2  $125 


S-100  for  Digital  Group  Systems 

This  kit  offers,  at  long  last,  the  ability  to  take  advantage  of  S-100  products  within  your 
existing  DigitalGroup  mainframe.  Once  installed,  up  to  four  S-100  boards  can  be  used 
in  addition  to  the  existing  boards  in  the  D,G,  system.  The  system  includes  an 
' intelligent1  mother  board,  ribbon  cables  to  link  existing  D.G.  CPU  to  the  DGS-ioo 
board  and  a power  wiring  harness.  The  DGS-100  is  designed  to  fit  in  the  5-3/4"x12" 
empty  area  in  the  standard  D,G,  cabinet.  It  may  seem  expensive  but  there's  a lot  here! 
End  your  frustration!  DGS-100  $295 


bo/e 


Send  for  more  details  on  these  products.  Get  on  our  mailing  list  for 
information  on  more  soon  to  be  announced  pro  ducts  at  factory- direct 
prices  from  BASE  2.  Why  pay  more  when  you  can  get  the  best  at 
these  prices??? 

P.O.  Box  3548  * FuJfertorx,  Calif,  92634 

(714)  992-4344 

CA  residents  add  6%  tax 

MC/BAC  accepted  • FOB  — U.S*  destination 
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PLANNING  TO  MOVE? 

Let  us  know  8 weeks  in  advance  so  that  you  won’t  miss  a 
single  issue  of  INTERFACE. 

Attach  old  label  where  indicated  and  print  new  address 
in  space  provided.  Also  include  your  mailing  label  when- 
ever you  write  concerning  your  subscription.  It  helps  us 
serve  you  promptly. 


If  you  have  no  label  handy,  print  OLD  address  Here. 

Please  print 


Name 


Company 

Address 


City  State  Zip  Code 

Affix  Label  Above  Print  NEW  Address  Below 


Name 

Company 

Address 

City  Slate  Zip  Code 

MAIL  COMPLETED  CARD  TO: 

iiuTcrrflLC  3E  Magazine 

P.O.  Box  1234 
Cerritos,  California  90701 


11/78 


SUBSCRIPTION 
APPLICATION  FORM 

PAYMENT  MUST  ACCOMPANY  FORM 

SUBSCRIPTION  FEE  per  year:  $14.00  U.S.; 

$16.00  Canada/Mexico:  $24.00  Foreign. 

Must  be  in  U.S.  funds  drawn  on  a U.S.  bank. 

Make  check  payable  to: 

ifljTcrirttLC  «5E  Magazine 

P.O.  Box  1234,  Cerritos,  CA  90701 

Name_ Date 

Title 

Company  

Home  Address 

City - 

State  Country — Zip 

Signature  

O CHECK  □ MONEY  ORDER  DM/C  □ B/A  □ AM/EX 
Account  # Expires  . 


11/78 


FIRST  CLASS 
PERMIT  NO.  11 
CERRITOS,  CA 
90701 


BUSINESS  REPLY  MAIL 

No  Postage  Stamp  Necessary  if  Mailed  in  the  United  States 


Postage  will  be  paid  by 


iiuTEFirnLC  «5c  Magazine 

P.O.  Box  1234 
Cerritos,  CA  90701 


FIRST  CLASS 
PERMIT  NO.  11 
CERRITOS,  CA 
90701 


BUSINESS  REPLY  MAIL 

No  Postage  Stamp  Necessary  if  Mailed  in  the  United  States 


Postage  will  be  paid  by 

imcnraLc  due 

P.O.  Box  1234 
Cerritos,  CA  90701 


Magazine 


New  York  City 
and 

Long  Island 

If  You  Want  Professional  Service 
In  A Casual  Atmosphere  - 
And  A Large  Variety  of  Equipment 

BUSINESS  APPLICATIONS 

General  Ledger,  Inventory,  Accounts  Payable,  Receivable,  Word  Processing 
GENERAL  APPLICATIONS 
Northstar  Mailing  Label  Program  . . . $45 
Northstar  Macro  Assembler . . . $65 
STOCK  MARKET  PACKAGE  - (Unique) 

Makes  Ticker-Tape  Obsolete 
Send  $2.00  For  Descriptive  Brochure  And  Much  More 

BVTE  SHOP 

the  affordable  computer  store 


130  East  40th  Street 
New  York,  IMY  10016 
(212)  889-4204 
(corner  Lexington  Ave.) 

11-7 


Tues,  Thru  Fn 


2721  Hempstead  Turnpike 
Levittown,  NY  11756 
(516)  731-8116 
(Just  E.  of  Wantagh  Pkway.) 

12  to  8 


10-5 


Saturday 


10  to  5 
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console.  The  chamber,  divided  into  three  func- 
tionally independent  zones,  accepts  two  burn- 


in  boards  per  zone,  and  holds  up  to  1,G00  de- 
vices. The  chamber  also  contains  temperature 
control  and  alarm  system. 


Base  price  of  the  System  1000A  is  $14K.  For 
more  information  contact  Microtest  Systems, 
Inc.,  1188  Bordeaux  Dn,  Sunnyvale,  CA  94086, 
(408)  745-7000,  Arnold  Becker. 

CIRCLE  INQUIRY  NO.  336 

Signature  Analysis 

LS-1 00  Series  Digital  Signature  Analysis  pro- 
duct family  provides  the  foundation  for  dis- 
crete, LSI  and  microprocessor  circuit  trouble- 
shooting  and  repair. 


Verification  of  correct  digital  patterns  pro- 
vides  GO/NO-GO  testing  as  wed  as  diagnos- 
tics. 99.99%  error  detection  accuracy:  rapid 
identification  of  bad  components,  PC  boards 
and  entire  systems  becomes  reality. 

Options  include  remote  LED  Signature 
Display,  32  line  multiplexer,  logic  probes, 
enhanced  software  package  and  stand  alone 
test  ability. 

LS-1 00  expandable  series  is  available  in 
S-100,  LSI-11,  EXORdser  bus  compatible  plug- 
ins, ready  to  go,  priced  from  $295.  Delivery  is 
30  days.  For  more  Information  contact  Phoenix 
Digital  Corp.,  P.O.  Box  11628,  Phoenix,  AZ 
85017,  (602)  996-8262. 

CIRCLE  INQUIRY  NO.  341 

Logic  State  Analyzer 

The  32-channel  Model  532  Intelligent  Logic 
State  Analyzer  is  capable  of  programming 
itself  for  automatic  operation. 

Using  an  Auxiliary  Memory  Board  which 
plugs  directly  into  the  analyzer  s internal  bus, 
the  Model  532  can  store  8 individual  tests:  one 
in  RAM  and  seven  in  UV  PROMs. 


In  practice,  the  analyzer  is  connected  to  a 
known  good  system  and  the  conditions  for  trig- 
gering are  programmed  into  the  Model  532  us- 
ing its  keyboard.  With  the  known  good  system 
operating  and  the  triggering  conditions  satis- 


fied, a full  32-bit  by  250-word  set  of  data  Is  col- 
lected by  the  analyzer's  main  memory.  Then,  in 
order  to  identify  this  collection,  a data  com- 
pression algorithm  operating  on  main  memory 
contents  computes  a representative  hexa- 
decimal signature. 

Base  price  for  the  Model  531  rs  $1,500. 
Delivery  is  6 weeks.  For  more  information  con- 
tact Paratronics,  Inc,,  600  Charcot  Ave.,  San 
Jose,  CA  95131,  (408)  263-2252. 

CIRCLE  INQUIRY  NO.  339 

Spring-Loaded  Test  Probes 

A full  line  of  replaceable  spring  probes  and 
sockets  to  assure  maximum  reliability  for  cir- 
cuit testing  is  available  from  Electronic  Sys- 


Probe  design  features  a spring  which  Is 
crimped  between  the  barel  and  plug  to  provide 
a permanent  electrical  contact.  They  are  ideal 
for  use  where  exacting  electrical  testing  is  re- 
quired. 

Sockets  are  available  in  three  styles:  crimp, 
wire  wrap  and  solder  cup  termination.  Features 
a bulge  in  one  end  to  assure  retention  in  probe 
block  material,  and  up  to  8 barrel  detents  to  in- 
sure reliable  captivation  of  the  spring  probe. 
Eliminates  degradation  in  probe  retention  after 
repeated  insertions  and  extractions. 


For  more  information  contact  Electronic 
Systems  & Programming,  12901  Crenshaw 
Blvd.,  Hawthorne,  CA  90250,  (213)  973-0262, 
Karl  Zimmermann. 

CIRCLE  INQUIRY  NO.  340 

Burst  Capability  Added  to 
SPG-800  Programmable  Generator 

The  addition  of  a burst  count  option  to  Inter- 
state's  SPG-800  programmable  generator  al- 
lows a selected  number  of  test  cycles  from  1 to 
19,999.  The  new  option  provides  a more  effi- 
cient testing  capability  in  automatic  test 
equipment  (ATE)  systems  and  general  manu- 
factunng/lab  use. 


The  SPG-800  programmable  generator 
already  combines  four  different  programmable 
instrument  functions  into  one  unit:  function 
generator,  pulse  generator,  frequency  syn- 
thesizer, and  d-c  voltae  source.  The  addition  of 
the  burst  option  expands  the  generator's 
overall  capability  and  versatility  in  signal 
source  test  instruments. 

The  burst  option  is  priced  at  $695  with 
15-day  delivery.  For  more  information  contact 
Interstate  Electronics  Corp.,  P.O.  Box  3117, 
Anaheim,  CA  92803,  (714)  635-7120. 
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50  MHz  Counter 

The  Mini-Max  Counter  comes  in  a small  cal- 
culator-style case  with  50MHz  guaranteed  per- 
formance,  It  features  a 6-digit  magnified  LED 
display  with  100  Hz  resolution.  Decimal  points 
after  the  second  and  fifth  digits  act  as  pilot 
lights  and  indicate  MHz  and  KHz  points  on  the 


The  counter  display  updates  ten  times  per 
second,  A UHF  FET  preamplifier  provides  very 
capable  weak-signal  performance,  permitting 
the  Mini-Max  to  be  driven  directly  from  an  op- 
tional accessory  whip  antenna. 

Suggested  resale  price  is  $89.95,  For  addi- 
tional information  contact  Continental  Special- 
ties Corp.t  70  Fulton  Terrace,  New  Haven,  CT 
06509,  (203)  624-3103. 

CIRCLE  INQUIRY  NO.  343 

New  Probe  Adaptor  for 
Logic  Analyzer  Data  Acquisition 

For  more  convenient  data  acquisition  to  the 
7001  and  LA  501  Logic  Analyzers,  Tektronix 
now  offers  a new  accessory  for  its  P6451  ac- 
tive probe. 

A ten-lead  comb  that  plugs  into  the  P6451  in 
lieu  of  the  individual  grabber  clips  has  a ten- 
wide harmonica  adapter  for  data  acquisition. 
This  harmonica  adaptor  connects  to  as  many 
as  ten  square  pins  spaced  at  Yu  of  an  Inch, 
The  7DG1  and  LA  501  Logic  Analyzers  use 
two  P6451  probes  for  a total  of  18  inputs  — 16 


data  input  channels,  one  clock  input,  and  one 
qualifier  input  — plus  a ground  lead  for  each 
probe. 

The  ten-wide  comb  with  harmonica  adaptor 
is  priced  at  $25.  For  more  information  contact 
Tektronix,  Logic  Development  Products,  P.Q. 
Box  500,  Beaverton,  OR  97077,  (503)  644-0161. 

CIRCLE  INQUIRY  NO.  342 

Digital  Synthesizer  Analyzer 

The  Gould  DSA600  is  a test  instrument  for 
the  analysis  and  synthesis  of  digital  wave- 
forms. The  new  processor-based  digital  syn- 
thesizer analyzer  offers  significant  advantages 
in  application  flexibility  and  accuracy  overcon- 
ventional  logic  analyzers,  particularly  for  digi- 
tal signals  containing  widely  differing  time 
ranges. 


The  DSA600  differs  from  conventional 
oscilloscope-based  instruments  such  as  logic 
analyzers  by  using  a state-linear  rather  than  a 
time-linear  presentation. 

Price  for  the  DSA600  is  $6,250;  delivery  is  90 
days  ARO.  The  unit  carries  a 2-year  warranty. 
For  more  information  contact  Gould  Inc.,  In- 
struments Div.,  3631  Perkins  Ave,,  Cleveland, 
OH  44114,  (216)  361-3315,  Marketing  Services, 
CIRCLE  INQUIRY  NO.  330 

Programmable  Gain 
Instrumentation  Amplifier 

Burr-Brown's  new  3606  Programmable  Gain 
Instrumentation  Amplifier  offers  11  binary 
gains  selected  by  a 4-bit  TTL  word.  The  PGIA 
functin  allows  the  3606  to  be  used  with  wide 
dynamic  range  signals  while  maintaining  high 
system  accuracy. 


tuun  MLeor  mi  on.  r'DU'swtoj 


A unique  design  approach,  plus  precise 
laser  trimming  of  stable  thin-film  resistor  net- 
works, limits  change  in  offset  voltage  — with- 
out external  adjustments  — to  ± 25m  V max  for 
any  gain  change.  With  two  simple  offset 
adjustments,  the  change  is  limited  to  less  than 
± 2mV. 

Priced,  in  I00  st  as  low  as  $51.50  in  ceramic, 
$70,00  in  metal.  For  more  information  contact 
Burr-Brown,  P,0,  Box  11400,  International  Air- 
port Industrial  Park,  Tucson,  AZ  85734,  (602) 
746-1111,  Dennis  Haynes,  Product  Manager. 

CIRCLE  INQUIRY  NO.  331 


Switcher  Price  Reduction 

Prices  have  been  reduced  on  Elpac  Power 
Systems  switch  mode  power  supplies  an  aver- 
age of  20%  in  single  unit  quantities.  The 
EPS  175  3 output  switcher  has  been  reduced 
from  $383  to  $299. 


The  EPS18Q  4 output  switcher  has  been  re- 
duced from  $399  to  $312.  The  two  single  output 
switchers  have  also  been  reduced  In  the  single 
unit  category.  The  EPS100  has  been  reduced 
from  $275  to  $220,  and  the  EPS  250  was  re- 
duced from  $387  to  $349. 

Over-voltage  protection,  remote  sense,  and 
isolated  floating  outputs  are  standard  features 
in  all  models,  as  well  as  110/220  input. 


For  more  information  contact  Elpac  Power 
Systems,  3131  So.  Standard  Ave.,  Santa  Ana, 
CA  92705,  (714)  979-4440. 

CIRCLE  INQUIRY  NO.  373 

Power  Supply  Transformers 

The  Transformer  Division  of  Abbot  Tran- 
sistor Labs  has  developed  a new  line  of  power 
supply  transformers  designed  specifically  for 
use  with  the  most  popular  three  terminal  1C 
voltage  regulators  in  low-cost  AC  to  low  volt- 
age DC  isolated  power  supplies. 


With  the  new  6 PS  series  transformers  Abbot 
also  provides  the  schematic  and  list  of  recom- 
mended components  required  to  build  the 
complete  power  supply.  All  listed  components, 
including  the  Abbott  transformer,  are  printed 
circuit  board  compatible. 


Models  have  a range  of  outputs  and  prices 
start  at  $5.10  in  1-9  quantities.  For  more  infor- 
mation contact  Abbott  Transistor  Labs,  Inc., 
Transformer  Div.,  639  S.  Glenwood  PL,  Bur- 
bank, CA  91506,  (213)  841-3630. 

CIRCLE  INQUIRY  NO.  374 


DA200  Series  Power  Modules 

The  DA200  series  of  high  efficiency  switch- 
ing regulated  power  modules  are  designed 
specifically  for  computer  and  computer  peri- 
pheral applications.  Each  unit  is  operable  from 
user  selectable  inputs  of  115  VAC  ±10% 
single  phase  or  three  phase  Wye,  or  230  VAC 
±20%  single  phase  or  three  phase  Delta. 
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While  others  ore  only  promising 

W^ftC  D€UV€RING 


Total  business  systems  to  fit  your 
application  one!  budget. 


Cromemco  System  Three 

Factory  integrated  Z80  computer  with  51 2K 
8''  dual  disk  drives,  32K  memory,  CRT  ter- 
minal with  editing  and  blocK  mode,  and  high 
speed  line  printer.  CP/M,  CBASIC,  word 
processing  and  many  business  application 
packages  available  at  additional  charge. 

Factory  list  jSlfMHHT  Your  cost  $9663! 


Vector  MZ 

Factory  assembled  Z8Q  computer  with 
630 K dual  5"  disk  drives,  32  K memory, 
IK  PROM  monitor,  and  Micropolis  ex- 
tended Disk  BASIC.  We  add  Centronics 
779  printer  and  Hazeltine  1500  CRT  ter- 
minal. CP/M,  CBASIC,  word  processing 
and  many  business  application  packages 
available  at  additional  cost. 

Factory  list  $6-300"  Y our  cost  $5,774! 


North  Star  HORIZON-2 

Factory  assembled  Z80A  computer  with 
18QK  dual  5"  disk  drives,  32K  RAM  mem- 
ory, with  all  I/O  ports  and  connectors  in- 
stalled. Complete  with  North  Star  Disk 
BASIC,  Hazeltine  1500  CRT  terminal  and 
Centronics  779  printer.  CP/M,  CBASIC, 
word  processing  and  many  business  pack- 
ages available  at  additional  charge. 

Factory  list  $5^605"  Your  cost  $5,147! 


now  nvniiRBie 

D€C  PDP/11/03H! 


DECs  famous  16-bit  Business  Computer  with  your 
choice  of  1 or  10  megabyte  disk-based  system.  Applica- 
tions software  available  for  business.  Insurance,  medical, 
dental  and  pharmacy.  Cal!  today  for  price  quotation. 


Apple  II 

Delivered  with  Apple's  new  DISK  II,  32 K memory  and 
RF  Modulator  for  color  television  hookup,  Apple  Disk 
BASIC  included.  Optional  software  includes  Stock  Market 
Portfolio  analysis,  business  applications,  telephone  commu- 
nications and  high  resolution  graphics. 

Factory  list  Your  cost  $1 ,876! 


Software 

We  can  supply  the  best  software  available  on  the  market 
today  to  work  with  all  of  the  computer  systems  we  sell. 
Prices  range  from  $100  to  $1000  and  include  packages 
developed  by  Structured  Systems  Group,  Compumax, 
Serendipity,  and  Grimes.  Applications  available  include; 
^General  Ledger  ★Accounts  Receivable  ★Accounts  Payable  ★ 
★Inventory  ★Payroll  ★Order  Entry  ★Mail  List  ★ 
★Word  Processing  ★ 


Sunshine  Computer  Company 

20710  South  leapuuood  five.*  Carson,  California  90746  (213)  327-2118 
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Three  units  are  available  with  outputs  of  5 
VDC,  ±12VDCand  ± 15  VDC  with  total  power 
of  200  watts.  Full  power  is  available  at  ambient 
temperatures  of  35°C  with  50%  derating  at 
71  °C. 

Other  series  in  this  new  line  include  50  and 
100  watt  output  units  plus  41  to  52  VDC  input 
models  at  50,  100  and  150  watts  output. 

Price  is  $395  for  unit  quantities.  Delivery  is 
stock  to  10  weeks.  For  more  information  con- 
tact Abbott  Transistor  Laboratories,  Inc.,  5200 
W.  Jefferson  Blvd.,  Los  Angeles,  CA  90016, 
(213)  936-8185,  James  Bell. 

CIRCLE  INQUIRY  NO.  376 

Low  Voltage  Power  Supply  Now 
Includes  Overvoltage  Protection 

The  5 volt  3 amp  Model  EC5N3B  open-frame 
power  supply  is  now  available  with  over- 
voltage protection  as  a standard  feature  at  no 
extra  cost. 


Packaged  in  an  "A"  size  case,  the  single  out- 
put supply  operates  on  an  input  voltage  of  105- 
125/210-250  VAc,  47  to  63  Hz.  Regulation  is 
0.1%  + 5mV,  NL-FL;  ripple  is  specified  at  2mV 
RMS  maximum,  20mV  peak-to-peak  maximum. 

In  quantities  of  1-9,  the  unit  is  priced  at 
$24.50  each.  Delivery  is  from  stock.  OEM  quan- 
tity prices  quoted  on  request.  For  more  infor- 
mation contact  ACDC  Electronics,  Div.  of 
Emerson  Electric  Co.,  401  Jones  Rd.,  Ocean- 
side,  CA  92054,  (714)  757-1880,  Bob  Hecton. 

CIRCLE  INQUIRY  NO.  369 


Power  Supply  Controller  1C 

The  TL406C  controller  can  provide  a 9 volt 
regulated  system  supply  from  a transformer- 
coupled  AC  input  or  a two-cell  battery  standby 
source. 


In  addition  to  the  regular  function,  the 
TL496C  also  allows  batteries  to  be  recharged 
through  one  external  diode  when  operating  on 
the  transformer-coupled  source. 

A monolithic  1C,  the  TL496C  contains  a volt- 
age reference,  pulse  generator  and  timing  cir- 
cuitry, error  amplifier,  blocking  diode  and  an 
output  switching  transistor.  The  switching 
transistor  enables  the  switching  regulator  to 
step-up  the  battery  voltage  to  the  required  9 
volts  out. 

Prices  in  100-piece  quantities  are  $0.66  for 
the  TL496CP  (plastic)  and  $0.94  for  tho  TL496C- 
JG  (ceramic).  For  more  information  contact 
Texas  Instruments  Inc.,  IAS,  P.O.  Box  5012, 
M/S  308  (Attn:  TL496C),  Dallas,  TX  75222,  (214) 
238-5908,  Dale  Pippenger. 

CIRCLE  INQUIRY  NO.  375 


SCRs 

The  BW  series  of  Powertherm  SCR  and 
diode  bridge  circuits  are  rated  to  25  amps,  suf- 
ficient to  phase  control  a two  horsepower 
motor.  The  number  of  thermal  resistance  paths 


The  ceramic  interfaces  directly  with  the  heat 
sink  mount  surface.  Junction  temperatures 
have  been  measured  to  be  10°C  less  than  units 
with  metal  heat  plates. 

Internal  connections  to  chips  use  the 
patented  Powertherm  Process  for  the  fewest 
number  of  bonds.  The  BW  series  package  has 
a 6-inch  wire  lead  that  can  terminate  in  a single 
molded  socket  as  an  additional  option. 

A typical  BW  series  unit  with  2 SCRs  and  3 
diodes  sells  for  $9  in  for  1,000.  Units  are  avail- 
able from  stock.  For  more  information  contact 
Gentron  Corp.,  6667  N.  Sidney  PI.,  Milwaukee, 
Wl  53209,  (414)  351-1660,  Lance  Kaufman. 

CIRCLE  INQUIRY  NO.  370 

Multiple  Output  Switching 
Power  Supplies 

Pioneer  Magnetics  has  a new  family  of  high 
power  multiple-output  switching  power  sup- 
plies for  powering  a wide  variety  of  computer 
and  electronic  control  applications. 


Designated  the  PM2803,  the  new  multiple 
has  power  levels  of  up  to  1150  watts.  It  pro- 
vides regulated  output  at  full  load  over  input 
voltage  ranges  of  184  to  250  VAC. 

Standard  features  include  overload,  short 
circuit,  reverse  voltage  protection  on  each  out- 
put, automatic  overtemperature  shutdown  and 
overvoltage  protection  on  the  main  channel. 
Remote  sensing  to  compensate  for  voltage 
drops  in  the  output  lines  is  also  standard  on  all 
channels. 

For  more  information  contact  Pioneer  Mag- 
netics, Inc.,  1745  Berkeley  St.,  Santa  Monica, 
CA  90404,  (213)  829-6751,  Arnold  Hagiwara. 

CIRCLE  INQUIRY  NO.  368 

Switching  Regulator  Power  Supply 

The  SPU  series  switch  regulated  power  sup- 
plies are  designed  to  match  the  critical  needs 
of  CRT  terminals.  The  supplies  are  designed 
with  low  field  leakage  and  optional  synchro- 
nized input  for  minimal  video  disturbance. 

A wide  range  of  voltages  in  multiple  outputs 
are  available.  For  example,  the  model 
SPU-5-15/15  delivers  +5,  +15  and  -15  VDC  at 
200  watts  continuous  duty.  Remote  sensing  on 
all  outputs  assures  0.1%  regulation  from  no 
load  to  full  load  with  ripple  and  noise  less  than 
50  mv  P-P  on  all  outputs.  Complete  electrical 
and  thermal  protection  is  provided  for  short, 
overload  and  overvoltage  conditions. 


For  application  flexibility,  the  SPU  series 
has  ±5%  voltage  adjustments  on  all  outputs, 
switch  selected  110  or  220  VAC  inputs,  and 
standard  terminal  or  customer  specified  I/O 
connectors.  Modular  packaging  concept  per- 
mits changes  in  outline  dimensions. 

For  further  information  contact  Dynetic  Sys- 
tems Corp.,  19128  Industrial  Blvd.,  Elk  River, 
MN  55330,  (612)  441-4300,  William  Sadler. 

CIRCLE  INQUIRY  NO.  367 

Three-Output  Switching 
Power  Supplies  from  Gould 

Two  new  three-output  switching  power  sup- 
plies are  designed  from  Gould’s  standard  MG 
technology  for  applications  in  the  telecom- 


The  MGT-400  power  supply  delivers  400 
watts  from  either  a 1 10  or  220  line  and  operates 
from  47  to  440  Hz. 

The  unit  is  designed  for  high-power  micro- 
processor applications  requiring  large 
amounts  of  memory  and  logic  around  the 
microprocessor. 

The  MGT-250  switching  power  supply 
features  almost  unlimited  DC  input  flexibility, 
designed  for  operation  from  24  or  48  volt  sup- 
plies without  adjustment  over  a continuous 
range  of  21  to  56  volts. 

The  MGT-400  price  is  $535  and  the  MGT-250 
is  $750  in  100-piece  quantities.  For  more  infor- 
mation contact  Gould’s  Electronic  Com- 
ponents Div.,  4601  N.  Arden  Dr.,  El  Monte,  CA 
91731,(213)  442-7755. 

CIRCLE  INQUIRY  NO.  365 

Sub-Modular  Switching 
Power  Supplies 

A line  of  high-performance,  single-  and 
triple-output  switching-regulated  power  sup- 
plies are  designed  for  minicomputers,  micro- 
computer systems  and  peripherals. 


Designated  the  Sub-Modular  Switcher 
Series,  the  50  to  300  watt  supplies  incorporate 
a new  design  philosophy  based  on  the  use  of 
large-scale  integration  (LSI)  control  circuits 
mounted  on  printed  circuit  boards  to  form 
standard  modular  subassemblies.  Each  sub- 
assembly  performs  separate,  distinct  func- 
tions within  the  supply  itself. 

Single  output  switchers  priced  at  $399  and 
triple  output  priced  at  $575.  Delivery  is  4 
weeks.  For  more  information  contact  ACDC 
Electronics,  Div.  of  Emerson  Electric  Co.,  401 
Jones  Rd.,  Oceanside,  CA  92054,  (714) 
757-1880,  Bob  Hecton. 

CIRCLE  INQUIRY  NO.  366 
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VACATION  BOOK  SALE 


Basic  Software  Library— VoJ.  J & II $24.95 

Basic  Software  Library— Vol.  Ill  a VKI $39.95 

Basic  Software  Library— Vol,  IV  & V . $ 9.95 

Basic  Software  Library— VoL  VI $49.95 

Basic  Software  Library— Vol.  VIII $19.95 

Creative  Computing— Vol.  I & II  $ 8.95 

instant  Basic  S 7.50 

101  Basic  Games $ 7.50 

8080  Bug  Book . $ 9.95 

Sam  Z-80  Program $ 8.50 

Cheap  Video  Cook  Book $ 5.95 

Basic  Basic $ 8.95 

Advanced  Basic $ 6.95 

LC  Timer . S 9.95 

TTL  Cook  Book . . . $ 9.50 

Your  Own  Computer  $ 1 .95 

Z-8Q  Assembly  Language  . * $ 7.50 

Z-80  ZPU  Technical  Manuat $ 7.50 

Z-80  Program  Logic  Design  $ 7.50 

First  Book  of  Kim $ 8.95 

SYBEX  Microprocessor $ 9.95 

SYBEX  Micro  Interfacing  Techniques  $ 9.95 

Howto  Build  a Computer  Controlled  Robot $ 7.95 

OSBORNE 

Intro  to  Micro— Vol.  0 8 I $ 7.50 

Intro  to  Micro— Vol.  II , , $15,00 

8080  Programming $ 7,50 

6800  Programming  $ 7,50 

Z-BO  Programming  S 7,50 

Some  Common  Basic  Programs  $ 7,50 

Payroll  with  Cost  Accounting  312.50 

C-MOS  Cook  Book 310.50 

How  to  Program  Micro  Computer  3 8.50 

BUG  BOOKS 

Bug  Book  Vol.  I & II  & IV  & VII  $ 8.50 

Bug  Book  Vol.  Ill  $15,00 

Bug  Book  Vol.  V & VI  . , $ 9,50 

The  555  Timer  Applications  $ 6.95 

The  Design  of  Active  Fitters $ 8.50 

WE  STOCK  A COMPLETE  LINE  OF  BOOKS 


ALL  BOOKS  10%  OFF 
TAB  BOOKS  20%  OFF 

PRICES  IN  EFFECT  THRU  OCT.  30 


IMS 

MEMORY  MADNESS 


ifimir* 


T'l  £1 


INDUSTRIAL 
MICRO  SYSTEMS 

8K  STATIC 

GUARANTEED  TO  RUN  AT  4 Mhz 

$159.95 

' WORLDS  FINEST  8K  MEMORY  MODULE” 


ALSO 


16K  250ns  REG.  $555  NOW  $469 

16K  450ns  REG.  $525  NOW  $429 


WE  ARE  A FULL  LINE  IMS 
DISTRIBUTOR 


BANK  OF  AMERICA  AND  MASTERCHARGE 
WELCOME.  TERMS:  MIN  ORDER  $10.00  ADD  $2.00 
POSTAGE  AND  HANDLING  IF  ORDER  IS  UNDER 
$25.00  AND  SENT  U.P.S.  ADD  $4.00  POSTAGE 
AND  HANDLING  IF  SENT  VIA  U.S.  MAIL. 

COMPUTER  COMPONENTS  INC. 

5848  Sepulveda  Blvd..  Van  Nuys,  CA  9141 1 
(213)786-7411 

£ 4705  Artesia  Blvd.,  Lawndale,  CA  90260 

C (213)370-4842 

6791  Westminister  Ave.,  Westminister , CA  92683 
(714)898-8330 

3808  VerdugoAve.,  Burbank,  CA 91505 
(Watch  for  grand  opening) 

CLOSED  SUNDAYS  AND  MONDAYS 


NOVEMBER  1978 


CIRCLE  INQUIRY  NO.  96 


INTERFACE  AGE  113 


New  Multiplier-Accumulator 

A monolithic  multiplier-accumulator  has  120 
nsec  for  16  by  16-blt  performance-  The  new 
TDC1G10J  can  be  used  as  a multiplier  or  mufti* 
plfer-accumuiator  and  provides  controllable 
addition  or  subtraction  in  a 35-bit  accumulator- 
subtractor. 

The  chip  contains  Input  registers  as  well  as 
accumulation  registers  on  the  output.  A round 
control  fs  provided  In  the  2hs  complement  or 


unsigned  magnitude  multiplier.  Impute  and  out- 
puts are  TTL  compatible.  Three  state  outputs 
are  standard. 

The  TDC1010J  comes  in  a 64-pin  dual-in-iine 
package.  It  operates  from  a 5V  supply,  with  a 
power  consumption  of  3.5W, 

Price  in  quantities  of  100-499  is  $205 
Delivery  is  from  stock.  For  more  Information 
contact  TRW  LSI  Products,  P.O,  Box  1125, 
Redondo  Beach,  CA  90278,  (213)  535-1831. 

CIRCLE  INQUIRY  NO.  115 


300V,  20A  NPN  Power  Transistor 
Exhibits  Gain  to  200 

Two  new  multiple  epitaxial  NPN  power  tran- 
sistors from  Solid  State  Devices,  the  150W 
2 N 3846  and  2N3847  have  200V  and  300V  col- 
lector-emitter voltages  and  300V  and  400V 
co 1 1 ec tor-base  voltages,  respectively. 

TYPICAL  CHAflACTERItiTiCS 


CUMIN'  i*ftNLrC4  UTID 
Mj-littewtUHPINT 


FIGURE  a 

For  both  devices,  maximum  emitter-base 
voltage  is  10V  while  maximum  continuous- 
collector  current  Is  20A  and  continuous  base 
current  is  IGA, 

The  maximum  static-forward-current  trans- 
fer ratio  Is  200  and  a minimum  of  40  with  a 5 A 
collector  current. 

Housed  in  T063  packages,  the  2N3846  power 
transistors  are  priced  at  40  each  and  the 
2N3847  are  $50  each  in  100  to  999  quantities. 
For  more  information  contact  Solid  State 
Devices,  Inc-,  14830  Valley  View  Ave.,  La 
Mirada,  CA  90638,  (213)  921-9660 
CIRCLE  INQUIRY  NO.  114 

LED  DPM  Goes  Flat  Pack 

The  F500  series  Is  IMC's  new  line  of  “No 
Tools1"  DPM,  containing  only  one  i.C.  and  16 
passive  components.  It  weighs  less  than  2 
ounces,  consumes  8G0mW  at  5 VDC  and  is 
available  in  11  ranges  including  volts  and  mA, 


Either  front  or  rear  mount  Is  easily  done  with 
the  high  strength,  double-sided  tape  furnished 
with  the  unit.  AM  that  is  required  is  a Vi" 
diameter  hole,  pass  wires  through,  apply  tape, 
make  connections  and  apply  power,  3 V*  red 
LED  0-3”  high,  differential,  single  ended,  5QmV 
through  500V  and  200 u A through  200m A are 
the  Input  ranges. 

Single  unit  price  is  $49  and  $38  in  100’s. 
De  I ivery  is  stock  to  4 weeks-  For  complete  data 
contact  International  Microfronics  Corp.,  4016 
E Tennessee  St.,  Tucson,  AZ  85714,  (602) 
748-7900,  Dr  Otto  Fast. 

CIRCLE  INQUIRY  NO.  128 

Flat  Pack  6 Digit  Up/Down  Counter 

The  Series  F4QQ  Flat  Pack  Up/Down  Counter/ 
Totalizers  feature  single  MQS  IG  operation,  6 
full  decades,  12V  high  noise  logic,  0.311  LED, 
synchornous  up/down  count  for  easy  interface 
with  bidirectional  encoders,  display  hold,  zero 
and  carry  detect,  leading  zero  blanking,  1MHz 


PME-l  improves 
your  PET  3 ways 

Now  an  expansion 
memory  board  for 
your  PET 


WD 


PET  is  a registered  TM  of 
Commodore  Business  Machines,  Inc. 


new  low  price 

16K  (S5SO)  $500 
24KJCS6SOT  $505 
32K  XS7SOT  $675 

• Mounts  easily  inside  your 
PET  chassis 

• Uses  your  PET's  transformer 
without  degradation  of  your 
system 

• Full  6 month  limited 
warranty 

• Full  manual  with  graphic 

display  memory  test 
that  shows  chip 
layout 

Dealer  Inquiries  Invited 
For  a complete  spec  sheet  write: 

COMPUTER  MMT  SYSTEMS 

1 3 East  30th  Street 
New  York,  New  York  10016 
(212)  636-7923 

2-4  weeks  delivery 
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The 


Rockwell  AIM  65 

Head-Start  in  Computers 


AIM  65  Technical  Overview 


THERMAL  PAINTER 

Moat  desired  feature  on  low-cosi 
microcomputer  systems 

* Wide  20-column  printout 

* Versatile  5x7  dot  matrix  format 

* Complete  64- character  ASCII  alphanumeric 
format 

* Fast  120  lines  per  minute 

* Quiet  thermal  operation 

* Proven  reliability 

FULL-SIZE  ALPHANUMERIC  KEYBOARD 

Provides  compatibility  with  system  terminals  . 

* Standard  54  key  terminal-style  layout 

* 26  alphabetic  characters 

* TO  numeric  characters 

* 22  special  characters 

* 9 control  functions 

■ 3 user-defined  functions 

TRUE  ALPHANUMERIC  DISPLAY 

Provides  legible  and  lengthy  display  . . 

* 20  characters  wide 

* 16-segmenl  characters 

* High  contrast  monolithic  characters 

- Complete  64-character  ASCII  alphanumeric 
format 

PROVEN  R6500  MICROCOMPUTER 
SYSTEM  DEVICES 

Reliable,  high  performance  NMOS 
technology 

* R6502  Central  Processing  Unit  (CPU), 
operating  at  t MHz. 

Has  E5K  address  capability.  T3  addressing 
modes  and  true  index  capability.  Simple,  but 
powerful  56  instructions. 

* Read/Write  Memory,  using  R21T4  Sialic  RAM 
devices  Available  in  iK  byte  and  4K  byte 
versions 

* 6K  Monitor  Program  Memory,  using  R2332 
Static  ROM  devices.  Has  sock  els  to  accept 
additional  2332  ROM  or  2532  PROM  devices  lo 
expand  on-board  Program  Memory  up  lo  20K 
bytes 

* R6532  RAM-tnpul/Gulput-Timer  (RIOT) 
combination  device.  Multipurpose  circuit  ter 
AIM  65  Monitor  t unctions. 

* Two  R6522  Versatile  Interface  Adapter  (VIA) 
devices,  which  support  AIM  65  and  user 
functions.  Each  VIA  has  two  parallel  and  one 
serial  6-bit,  bidirectional  I/O  ports,  two  2-bit 
peripheral  handshake  control  lines  and  two 
telly -programmable  1 6-bit  interval  timer/event 
counters. 

BUILT-JN  EXPANSION  CAPABILITY 

+ 44-Pin  Application  Connector  for  peripheral 
add-ons 

* 44-Pin  Expansion  Connecter  has  full  system 
bus 

* Bolh  connectors  are  KIM-1  compatible 

TTY  AND  AUDIO  CASSETTE  INTERFACES 

Standard  interface  to  low-cosi  peripherals  . 

* 20  ma  current  loop  TTY  interface 

* Interface  for  two  audio  cassette  recorders 

* Two  audio  cassette  formats  ASCII  KIM-1 
compatible  and  binary,  blocked  file  assembler 
compatible 

ROM-RESIDENT  ADVANCED  INTERACTIVE 
MONITOR 

Advanced  features  lound  only  on  larger 
systems  . 

* Mon ilor -gene rated  prompts 

* Single  keystroke  commands 

■ Address  independent  data  entry 

* Debug  aids 

* Error  messages 

* Option  and  user  interface  linkage 


ADVANCED  INTERFACE  MONITOR 

COMMANDS 

Major  Function  Entry 

(RESET  Button)— Enter  and  initialize  Monitor 
ESC— Re-enter  Monitor 
E —Enter  and  initialize  Text  Editor 
T —Re-enter  Text  Editor 
N —Enter  Assembler 

5 —Enter  and  initialize  BASIC  Interpreter 

6 — Re-enter  BASIC  Interpreter 

I ns  I ruction  Entry  and  Disassembly 

1 —Enter  mnemonic  instruction  entry  mode 
K —Disassemble  memory 

Display/ Alter  Registers  and  Memory 

* —Alter  Program  Counter  lo  (address) 

A —Alter  Accumulator  to  (byte) 

X —Alter  X Register  to  (byte) 

Y —Alter  Y Register  to  (byte) 

P —Alter  Processor  Status  to  (byte) 

S —Alter  Stack  Pointer  to  (byte) 

R —Display  all  registers 
M —Displays  lour  memory  locations.  Starting 
at  (address) 

(SPACE)— Display  next  tour  memory  locations 
} —Alter  current  memory  location 

Manipulate  Breakpoints 

* —Clear  all  breakpoints 

4 —Toggle  breakpoint  enable  on  oil 
9 “Set  one  to  four  breakpoint  addresses 
? —Display  breakpoint  addresses 

Control  Instruclion/Trace 

G —Execute  user's  program 
Z —Toggle  instruction  trace  mode  on/off 

V —Toggle  register  trace  mode  on/oll 
H —Trace  Program  Counter  history 

Control  Peripheral  Devices 

L —Load  object  code  into  memory  from 
peripheral  I/O  device 
D —Dump  object  code  to  peripheral  I/O 
device 

1 —Toggle  Tape  i control  on/off 

2 —Toggle  Tape  2 control  on/off 

3 —Verify  tape  checksum 

CTRL  PRINT  — Toggle  Printer  on  off 
LF  —Line  Feed 

PRINT— Print  Display  contents 

Call  User-Oelined  Functions 

FI  —Call  User  Function  1 
F2  —Call  User  Funciron  2 
F3  —Call  User  Function  3 

Text  Editor  Commands 

R — R ead  i rne  s i nto  text  b offer  f rom  pe  ri  p h era  I 
I/O  device 

I —Insert  line  into  text  buffer  from  Keyboard 
K —Delete  current  line  of  text 
(SPACE)  — Display  currem  line  of  text 
L —List  lines  of  text  to  peripheral  I/O  device 
U —Move  up  one  line 
D —Move  down  one  tine 
T —Go  lo  top  line  of  text 
G — Go  lo  bottom  line  ol  text 
F —Find  character  siring 
C —Change  character  string 
Q — Quit  Text  Editor,  return  to  Monitor 

LOW  COST  PLUG-IN  ROM  OPTIONS 

* 4K  Assembler  - symbolic  two -pass 

* 6K  BASIC  Interpreter 

POWER  SUPPLY  SPECIFICATIONS 

5 VDC  ■ 5%  regulated  @ 20  amps  (max) 

* *24  VDC  + 13%  unregulated  @ 2.5  amps  (peak) 
0 5 amps  (average) 


AIM  65  (IK)  $375.00  C$15.00) 

AIM  65  (4K)  $450.00  (‘$15.00) 
Assembler  ROM  — Add  5B5.00 
BASIC  Interpreter  — Add  SiOO.DD 
Power  Supply  - Add  545.00 

’Shipping  and  handling  charge. 
Calif,  residents  add  6%  sales  tax. 


MONEY  BACK  GUARANTEE 

If  you  are  not  convinced  that  the  AIM  65  is  the  best  of  its  kind  on  the  market, 
we  will  refund  your  money  immediately. 


KBDGIBE®  INTERNATIONAL 

2795-L  West  Lincoln  Ave. 

Anaheim,  CA  92801 
(714)  821-0234 

Store  Hours  10  * 7T  Mon.  - Sat. 

VISA  CIRCLE  INQUIRY  NO.  113  MASTERCHARGE 


Rockwell's  AIM  65  Advanced  Interactive  Microcomputer  can  get  you  into  the  exciting  world  of 
microcomputers  a lot  easier  arid  a)  a lower  cost  than  you  may  have  thought  possible.  And  you'll  be 
working  with  the  65Q0  family,  the  advanced  state-of-the-art  NMOS  system  that's  an 
even n creasing  favorite  for  new  commercial  and  hobbyist  applications. 

As  a learning  aid.  AIM  65  gives  you  an  assembled,  versatile  microcomputer  system  with  a 
fullsize  keyboard.  2D-character  display  and.  uniquely,  a thermal  printer  An  on-board  Advanced 
Interactive  Monitor  program  provides  extensive  controt  and  program  development  functions.  And 
our  AIM  65  User’s  Manual  wilt  help  you  along  each  step  of  the  way 

You'll  master  fundamentals  rapidly.  Then  you'll  appreciate  the  fact  that  unlike  Ehecomputei 
toys”  on  the  market.  AIM  65  otters  flexibility  and  ex  pan  da  bill  I y you  would  expect  to  find  m a 
sophisticated  microcomputer  development  system 

THERMAL  PRINTER  GIVES  YOU  HARD  COPY  — FAST  AND  QUIET. 

A„tM65's  20-column  Thermal  Printer  prints  on  low-cost,  thermal  roll  paper  at  a fast  120  lines  per 
minute.  It  produces  alt  of  the  standard  64  ASCII  characters  wiih  a crisp-printing  five-by-seven  dot 
matrix,  AIM  65's  on-board  printer  is  a unioue  feature  for  a low-cost  computer. 

EXTENDED  ALPHANUMERIC  DISPLAY  IS  BUILT  FOR  UNDERSTANDING,  NOT 
□ ECIPHEHING. 

AIM  65  comes  with  a 20-character  true  Alphanumeric  Display.  Information  is  displayed  with 
bright:  magnified  16-segment  font  monolithic  characters,  it's  both  unambiguous  and  easily 
readable. 

FULL-SIZE  KEYBOARD  IS  DESIGNED  FOR  HUMANS.  NOT  ELVES. 

AIM  65's  terminal-style  keyboard  frees  you  from  the  hassles  of  fumbling  around  with  a tiny 
calculator-type  keypad.  And  its  54  keys  provide  70  different  alphabetic,  numeric,  control  and 
special  functions. 

ON-BOARD  ADVANCED  INTERACTIVE  MONITOR  GETS  YOUR  PROGRAMS 
UP  AND  RUNNING, 

The  ROM-resident  AIM  65  Advanced  interactive  Monitor  Program  provides  a comprehensive  set 
of  easy-to-use.  single-keystroke  commands  for  debugging  your  programs,  and  oilers  features 
normally  available  only  in  larger,  expensive  microcomputer  development  systems.  And  with  the 
AIM  65  Monitor,  there's  no  guesswork  involved;  the  Monitor  gives  a self-explanatory  prompt  when 
■[  needs  information  and  it  will  generate  a meaningful  error  message  if  an  error  has  occurred 
The  AIM  65  Monitor  includes  commands  to 

* Enter  and  edit  programs  directly  — no  '’opcode”  memorization 

* List  programs  on  Printer  or  TTY 

* Display/alter  registers  and  memory 

* Set  breakpoints,  trace  and  debug  program  execution 

* Control  the  Thermal  Printer 

* Transfer  information  to/from  attached  Cassette  Recorders  Or  TTY 

* Execute  programs  in  on-board  or  external  RAM,  ROM  or  PROM  memory 
■ Interface  the  optional  AIM  65  Assembler  and  BASIC  Interpreter 

AIM  65  S ADVANCED  B65G0  NMOS  ARCHITECTURE. 

The  R65Q2  Central  Processing  Unit  is  the  heart  ol  the  A IM  65  it  provides  demonstrated  speed  and 
simplicity,  plus  65K  addressability  and  the  power  of  a 56-command,  minicomputer-like 
m struct  ten  set. 

The  R6532  R AM-lnpul'Output-Timer  fRlOT)  oombinasion  device  is  used  by  the  AIM  65 
Monitor  for  scratchpad  memory  and  Keyboard  operations. 

Two  R6522  Versatile  Interface  Adapter  (VIA)  devices  are  provided.  One  device  supports  AIM 
65's  Thermal  Printer  and  the  TTY  and  Cassette  interfaces,  the  other  supports  two  user- dedicated 
S-lme  l 'O  ports,  plus  an  6-bit  serial  I/O  port  and  access  to  two  16-bit  interval  timer.1  event  counters 
on  the  module's  Application  Connector. 

AIM  65  comes  wiih  two  R2332  4K  Read  Only  Memory  (ROM)  devices  installed-  These  hold  the 
Advanced  Interlace  Monitor  program  Spare  sockets  allow  the  user  lo  expand  on-board  ROM  up 
(O  20K  bytes.  These  sockets  will  accept  user  programs  on  R2332  ROMs  or  C0mn  tible  PROMs,  or 
can  be  used  to  install  the  optional  AIM  65  Assembler  and  BASIC  Interpreter  ROM  devrees. 

On- Board  Read/Write  RAM  memory  is  available  in  IK-byte  and  4K-byte  con  tig  u rations 

AIM  65  HAS  EXPANSION  BUILT  IN. 

And  to  allow  AIM  65  to  grow  the  way  you  want  it  to,  we've  provided  an  Application  Connector  and 
an  Expansion  Connector.  The  Application  Connector  permits  you  to  plug  on  a TTY  (2Q  ma 
current  loop*  and  one  or  two  standard  audio  cassette  recorders.  It  also  has  Ihe  pinouts  lor  the 
VlA's  Generat-PuTpose  I/O  ports.  The  Expansion  Connector  extends  AIM  65's  system  bus  - 
address,  data  and  control  — out  to  additional  memory,  or  anything  else  you  might  attach 
And.  BASIC  high-level  language  programming  is  a built-in  option. 


max.  clock  rate  and  1 .5  watts  power  consump- 
tion at  12VDC. 


Due  to  low  weight  and  smalt  package  the 
F40D  can  be  attached  to  the  panel  by  means  of 
supplied  double-sided  stick-on  tape,  high 
strength  glue  or  simple  bracket. 

Two  versions  are  available:  Wire  connec- 
tions and/or  front  controls  Single  unit  price  is 
$79  and  $60  in  100's.  For  complete  information 
contact  international  Microtronics  Corp.,  4016 
E,  Tennessee  St.,  Tucson,  AZ  85714,  (602) 
748-7900,  Dr.  Otto  Fest. 


CIRCLE  INQUIRY  NO.  130 


New  Video-Speed  A/D  Chip 

The  TDC  1014J  is  a low-cost,  analog-to- 
digital  converter  chip  that  fetures  6-bit  resolu- 
tion and  a 3GMHz  sample  rate.  Packaged  in  a 
24-pin  ceramic  DIP,  the  bipolar  LSI  device  con- 
sumes only  Va  watt,  yet  provides  high-perfor- 
mance video  speed  data  conversion  without 
the  need  for  an  external  sample-and-hoJd  circuit. 


Easy  to  use,  the  TDG  1014 J requires  only  a 
single  “convert"  command  to  digitize  an 
analog  waveform  between  zero  and  -IV,  On- 
chip  are  63  strobed  comparators,  encoding 
logic  and  a 6-bit  data  latch  with  TTL  outputs. 
Output-mode  controls  provide  either  straight 
binary  or  two’s  complement  data. 

Price  is  $186  in  Quantities  of  100.  Delivery  is 
off  the  shelf  from  Hamilton/Avnet.  For  more  in- 
formation contact  TRW  LSI  Products,  P.O.  Box 
1125,  Redondo  Beach,  CA  90278,  (213)  535-1831. 

CIRCLE  INQUIRY  NO.  129 

Series  NCS84  Modular  Board 

New  l.C.-Pluggable  Wire-Wrap  Panels  are 
available  that  provide  three  sets  of  28  input/ 
output  terminals  each  per  modular  section. 
The  new  panels  are  available  with  nine  uni- 
versal columns,  50  contacts  per  column,  up  to 
8 sections  for  a total  of  72  universal  columns. 


The  new  panels  are  also  avaiable  in  30  pat- 
terns per  section,  up  to  8 sections  for  a total  of 


240  patterns  with  three  sets  of  28  input/output 
terminals  per  section. 

The  NCS64  panels  are  supplied  with  preci- 
sion screw  machine  l.C.  Socket/Terminals, 
available  for  one-,  two-,  or  three-level  wire- 
wrap,  with  gold-over-nickel  or  tin  plating. 
Socket  spring  dips  are  Berryllum  copper  gold 
plated.  Voltage  and  Ground  positions  are  avail- 
able with  hollow  sockets  or  spring  clips  for 
convenient  mounting  of  decoupling  capacitors. 

Prices  range  from  $2,00  to  $3.00  per  1C  posi- 
tion, Delivery  is  2-4  weeks.  For  more  informa- 
tion contact  Garry  Manufacturing  Co.,  1010 
Jersey  Ave.,  New  Brunswick,  NJ  08902,  (201) 
545-2424,  Harry  A.  Koppei,  Exec,  Vice  Pres, 
CIRCLE  INQUIRY  NO.  127 


Nine  Volt  AM  Tuning  Diode 


HEYIH5F  VgiJA&E  1Y017SI 


Motorola’s  nine  volt  Silicon  Tuning  Diode 
permits  design  into  Am  Radios  operating  from 
the  popular  lower  voltage  battery.  The 
MVAM1Q9  boasts  a minimum  tuning  ratio  of  12 
over  a 1-9  volt  control  range,  with  the  high  460 
pF  capacitance  required  to  tune  AM  signals 
with  available  high  Q antenna  and  oscillator 
coils. 


The  MVAM109,  MVAM115  (15  volt)  and 
MVAM125  (25  volt)  allow  tuning  of  AM  broad 
cast  receivers  either  by  a manual,  potentio- 
meter controlled  voltage,  or  by  automatic 
swept  and  phase-toeked  tuning  systems. 
Available  from  stock,  Motorola's  tuning 
diodes  start  at  $1,10  in  100-up  quantities.  For 
mor  einformation  contact  Motorola  Semicon- 
ductor Products  Inc.,  P.O.  Box  20912,  Phoenix, 
AZ  85036,  (602)  244-4556,  Harold  Frede. 


CIRCLE  INQUIRY  NO.  116 


30  Amp  Miniature  Relay 

A miniature  series  of  relays,  RB  and  RX  are 
available  in  printed  circuit,  solder  or  quick  dis- 
connect terminations  — both  in  normally  open 
(RX)  or  normally  closed  (RB)  contact  configura- 
tions from  Artisan  Electronics. 


This  versatile  refay  Is  well  suited  for  many 
applications  where  switching  of  high  current, 
dependability  and  low  price  are  important. 
Both  are  UL  recognized. 

Price  is  about  $2,00.  For  more  information 
contact  Artisan  Electronics,  5 Eastmans  Rd,, 
Pars ipp any,  NJ  07054,  Alan  Seman. 

CIRCLE  INQUIRY  NO.  IIS 


High  Spaed  IDM2901A-1  Bit  Slice 

The  IDM2901A-1  is  a superfast  version  of  the 
1 DM2901 A four  bit  slice  microprocessor  from 
National  Semiconductor,  The  new  version  fea- 
tures a maximum  1 6-bit  add-and-shi  ft  (multiply) 


throughput  time  of  only  95  nanoseconds  plus  a 
carry  lookahead  time  of  10,5  ns,  applying  a 
ISM  Hz  clockspeed.  Rower  consumption  is  800 
milliwatts  at  25°C. 

With  this  device,  emitter-coupled  logic-type 
speeds  are  possible,  with  no  more  power  re- 
quired than  for  LS  bipolar  designs. 

The  key  to  Its  high  performance  is  the  use  of 
a proprietary  process  called  “Schoitky- 
Coupled-Logic"  or  SCL™,  which  combines  on 
the  same  die  low  power  Schottky  devices  with 
EGL  circuitry. 

The  new  part  is  offered  in  a 40-pin  ceramic 
dual-in-line  package  at  $29  each  in  1 00-up 
quantities.  For  more  Information  contact  Na- 
tional Semiconductor,  2900  Semiconductor 
Dr.,  Santa  Clara,  CA  95051,  (408)  737-5000, 

CIRCLE  INQUIRY  NO.  117 

6A  Miniature  Rectifiers 

A new  line  of  miniature  6 ampere  ion-im- 
planted rectifiers  from  Solid  State  Devices 
block  up  to  100V  and  have  a recovery  time  over 
two  times  faster  than  conventional  devices. 


Designated  the  HSR-2-52  series,  the  devices 
have  a typical  reverse-recovery  time  of  15  nano- 
seconds with  a maximum  recovery  time  of  20 
nsec.  Maximum  forward  voltage  drop,  at  100*C 
Junction  temperature,  is  825  millivolts;  maxi- 
mum reverse-leakage  current  is  20  micro- 
amperes. 

The  HSR-2-52  ultra-high-speed  rectifiers  are 
priced  from  $1 ,90  to  $4.25  each  in  100  to  999 
quantities.  High  volume  quantities  are  less 
than  $2,00.  Delivery  is  4 weeks  ARO.  For  more 
information  contact  Solid  State  Devices,  Inc., 
14830  Valley  View  Ave,,  La  Mirada,  CA  90638; 
(213)  921-9660. 

CIRCLE  INQUIRY  NO.  120 

SCRs 

25  ampere  SCR  Powertherm  bridge  rectifier 
circuits  have  a low  thermal  resistance  typically 
less  than  Q.5BCJW-J.C.  Applications  of  120, 230 
and  460  volt  types  are  available. 


The  heat  sink  mounting  plate  is  isolated  be- 
tween the  base  and  the  terminal  thus  eliminat- 
ing elaborate  isolation  schemes.  Breakdown 
isolation  exceeds  2500  volts.  Eight  circuit 
combinations  are  offered. 

The  Powertherm  process  also  lends  itself  to 
special  custom  power  circuits  that  can  include 
active  and  passive  components,  often  result- 
ing in  significant  economic  advantages. 

For  more  information  contact  Gentron  Corp., 
6667  N.  Sidney  PI.,  Milwaukee,  Wl  53209,  (414) 
351-1660, 

CIRCLE  INQUIRY  NO,  121 
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Catalog  of  Computer  Equipment 
and  Accessories 

The  GEN/COMP  1976  Catalog  of  Computer 
Equipment  and  Accessories  is  a conveniently 
indexed  reference  guide  to  a line  of  peripheral 
interfaces,  modules,  and  subsystems  for  use 
with  DEC,  Data  General  and  other  computers. 
Also  included  in  the  catalog  are  support  pro* 
ducts  and  cables  for  terminals  and  modems. 

GENICOM3 

Colciog  of  Computer  Equipment 
and  Acc«aoo« 

Woiffl-g 


Fully  illustrated  and  formatted  for  easy  ac- 
cess to  information,  the  12  page  catalog  pro- 
vides descriptions  of  each  product  type  com- 
plete with  brief  application  notes.  It  also  gives 
current  pricing  information  and  ordering  in- 
structions. 

The  catalog  Is  available  free.  For  a copy  or 
more  information  contact  GEN/COMP,  lnc„  6 
Algonquin  Rd.,  Canton,  MA  02021,  (617) 
628-2008,  Gerald  E,  Nutter, 

CIRCLE  INQUIRY  NO.  207 

Programmable  Terminal  Data  Sheet 

A new  two-page  product  sheet  describing 
Datamedfa  Corporations  Elite  4000A  Program- 
mable Terminal  System  is  available  free  of 
charge  from  the  company. 

The  two-color  bulletin  provides  information 
about  the  Elite  4000A,  a highly  flexible,  modu- 
lar computing  system  that  gives  designers 
flexibility  not  previously  available  in  display 
formatting,  text  editing,  data  collection,  and 
processing. 

The  sheet  outlnes  operating  features  of  the 
terminal  system  — including  its  block-oriented 
display  organization  for  fast  insertion,  deletion 
or  rearrangement  of  text;  interrupt-driven,  vec- 
tored I/O;  direct  memory  access  capability; 
8-levet  video;  stored  memory  tag  bits;  expand- 
able display  memory  (to  32K);  expandable  I/O; 
expandable  character  set;  and  switch-select- 
able soft/hard  keyboard  — and  specifications 
for  use  by  both  end  users  and  OEM  firms. 

For  a copy  or  more  information  contact  Data- 
media  Corp,,  7300  N,  Orescent  Blvd.,  Pennsau- 
ken,  NJ  08110,  (609)  665-2382,  Robert  Sullivan. 

CIRCLE  INQUIRY  NO.  202 

Microcomputer  Troubleshooting 
Simplified 

This  Microcomputer  Troubleshooting 
Manual  was  written  to  be  understood  and  used 
by  the  non-engineer/technician,  However,  it 
contains  much  information  which  will  prove 
useful  to  the  experienced  computerist. 

The  manual  consists  of  brief,  easy-to-follow 
instructions  for  debugging  newly  assembled 
kits,  also  detailed  instructions  for  repair  of 
malfunctioning  equipment  which  has  worked 
properly  at  some  time  prior  to  failing. 

The  following  additional  useful  data  and  in- 
formation is  also  included:  a)  Explanation  of 
how  memory  space  is  allocated  by  address 
bits;  b)  A do's  and  don'fs  section  which  con- 
tains helpful  hints  on  wiring,  soldering,  remov- 
ing boards,  checking  power,  etc.  This  section 


alone  may  save  an  individual  several  hundred 
dollars  in  valuable  PC  boards  and  ICs;  c)  A 
glossary  of  terms  used  within  the  manual;  d) 
Some  literature  which  has  been  found  useful 
and  which  is  recommended  for  inclusion  with- 
in a technical  library;  e)  Some  recommended 
sources  for  obtaining  computer  parts  and 
literature;  f)  A chart  showing  both  Octal  and 
HEX  memory  address  numbering;  g)  A digital 
gate  decode  chart  showing  Ands,  Ors,  Nands, 
Nors,  and  their  obverse. 

This  manual  is  available  for  $5  only  by  mail 
from  Micro-Info  Associates,  P.O.  Box  849, 
CastrovHle,  CA  95012. 

CIRCLE  INQUIRY  NO.  203 

Constructing  a 4 V2  Digit  DMM 

A new  applications  note  is  available  which 
provides  construction  data  and  operating 
notes  which  will  enable  the  reader  to  build  a 
4 Va -digit  autoranging  DMM  using  Intersil's 
recently-introduced  I CL7 103  A/8052 A A/D  con- 
verter ship  pair. 

Applications  Bulletin  A028,  “Building  an 
Auto-randing  DMM  with  the  ICL7103A/8052A 
A/D  Converter  Pair/'  describes  the  operation 
and  potential  pitfalls  of  an  auto-ranging 
scheme  with  10  iN  resolution  (Vref  = 100  mV). 
Two  separate  auto-ranging  DMM/DPM  circuits 
are  included,  along  with  design  hints  and  cir- 
cuit troubleshooting  suggestions. 

For  more  information  contact  Intersil,  Inc., 
10710  N.  Tantau  Ave.T  Cupertlnot  CA  95014, 
1408)  996-5406,  Jack  Korn  pan, 

CIRCLE  INQUIRY  NO,  204 

Introduction  to  BASIC 

BASIC  from  the  Ground  Upt  by  David  E. 
Simon.  Newcomers  to  the  computer  field 
(whether  students  or  hobbyists)  can  now  learn 
ali  about  the  BASIC  language  in  this  simple  in- 
troduction that  requires  only  a minimal  knowl- 
edge of  algebra.  It  assumes  you  know  nothing 
about  computers  and  explains  everything  from 
the  very  beginning. 

All  the  statements  of  BASIC  are  covered  as 
well  as  what  actually  goes  on  inside  the  com- 
puter when  you  are  programming.  The  book  is 
written  with  a light  touch,  making  it  enjoyable 
to  read. 

The  book  covers  one  version  of  each  of  the 
BASIC  statements  and  points  out  some  of  the 
variations.  This  approach  prepares  you  to  write 
programs  in  any  version  you  encounter.  A 
selection  of  exercises  and  problems  round  out 
your  experience. 

Price  is  $8.95.  The  book  is  a paperback,  232 
pages  long,  order  number  ISBN  0-8104-5760-1, 
Hayden  Book  Co.,  Inc.,  50  Essex  St,,  Rochelle 
Park,  NJ  07662, 

CIRCLE  INQUIRY  NO,  199 

Guide  to  Micros 

Small  Computer  Systems  Handbook,  by  Sol 
Libes,  The  emphasis  throughout  this  primer  is 
on  the  important  practical  knowledge  that  the 
small  computer  user  should  have  to  be  able  to 
intelligently  purchase,  assemble,  and  Inter- 
connect components,  and  to  program  the 
micro  com  puter. 

The  various  applications  of  the  personal 
computer  are  described,  and  the  book  offers 
an  introduction  to  programming  on  the 
machine  level  and  with  higher  level  languages 
such  as  BASIC.  Only  a minimal  knowledge  of 
electronics  is  required  to  use  this  book. 

Price  is  $8.45,  The  paperback  book  is  208 
pages  long.  Order  No.  ISBN  0-8104-5768-8, 
Hayden  Book  Co.,  Inc.,  50  Essex  St,r  Rochelle 
Park,  NJ  07662. 

CIRCLE  INQUIRY  NQ,  200 


Intro  to  Micros/Review  of  Products 

Consumer’s  Guide  to  Personal  Computing 
and  Microcomputers , by  Stephen  Freiberger 
and  Paul  Chew,  Here  are  two  valuable  books  in 
one:  an  introduction  to  the  principles  of  micro- 
computers that  assumes  no  previous  knowl- 
edge on  the  reader's  part,  and  a review  of  64 
microcomputer  products  from  over  50 
manufacturers. 

Other  features  of  this  consumer's  guide  are 
extensive  illustrations  to  reinforce  the  discus- 
sions; a selection  and  sources  section  to 
assist  you  in  reviewing,  selecting  and  purchas- 
ing microcomputer  products;  summary  charts 
of  major  microcomputer  products  offering  a 
quick  summary  of  specifications  for  a given 
product;  and  comment  sections  covering  the 
advantages,  disadvantages,  and  best-buy  tips 
for  each  microcomputer  product. 

Paperback  order  no,  ISBN  0-81 04-56 BO  X has 
176  pages.  Price  is  about  $7.95.  Hayden  Book 
Co.,  Inc.,  50  Essex  St.,  Rochelle  Park,  NJ 
07662, 

CIRCLE  INQUIRY  NO.201 

International  Data  Catalog 

Detailing  its  complete  line  of  data  com- 
munications products,  International  Data 
Sciences’  full  catalog  for  1978  contains  166 
pages  of  technical  specifications,  illustration, 
and  applications!  configurations  for  digital 
test  and  monitoring  equipment. 


There  Is  a section  of  articles  on  the  funda- 
mentals of  tech  contra!  diagnostics.  Also  pre- 
sented is  an  extensive  array  of  TDM,  modem, 
and  high-speed  test  sets;  data  monitors;  swit- 
ches, data  cables  and  much  more. 

The  catalog  is  a comprehensive  guide  to 
data  communication  test  equipment  from  a 
pocket-sized  breakout  panel  to  a state-of-the- 
art,  microprocessor-based  line  monitor. 

Fora  copy  or  more  information  contact  Inter- 
national Data  Sciences,  Inc.,  7 Wellington  Rd., 
Lincoln,  Rl  02665,  (401)  333-6200,  Mktg.  Dept. 

CIRCLE  INQUIRY  NO.  209 

Distributed  Data  Processing 
Literature  from  Basic/Four 

A four-color  brochure  entitled  “A  Business- 
like Solution  to  Distributed  Data  Processing" 
is  now  available  from  Basic/ Four  Corporation, 
an  MAI  company. 

The  14-page  booklet  describes  OOP  capabili- 
ty of  Basic/Four  Computer  Systems  — how 
they  work  and  how  they  can  be  used.  The 
system  software,  the  basic  operating  system 
software  and  the  application  software  are  also 
discussed. 

Four  configurations  are  offered  including  a 
basic  system,  multiple  systems,  multi- 
processing, and  network  processing. 

For  further  information  or  a copy  of  the 
brochure,  contact  Basic/Four  Corp.,  Com- 
munications Dept.,  P.O,  Box  C-11921,  Santa 
Ana,  CA  92711,  (714)  731-5100. 

CIRCLE  INQUIRY  NO.  210 
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Program  Development  System 

PDS  is  an  exceptionally  powerful  assembly 
language  development  system  for  8080  or  280 
microcomputers  with  at  least  one  disk  drive. 
PDS  includes  a unified  assembler/editor,  a 
macro  assembler  combining  the  features  of  a 
relocating  linking  loader,  a string  oriented  text 
editor,  and  a trace  debugger/dtsassembler. 

The  assemblers  favor  the  Intel  instruction 
mnemonics  treating  the  280  superset  as  a logi- 
cal  and  syntactical  extension.  The  debug 
module  features  breakpoint  or  single-step  exe- 
cution of  programs,  with  trace  display  of  all 
register  contents,  flag  status,  a memory  win- 
dow, and  the  mnemonics  of  the  instruction 
just  executed  and  the  next  Instruction  to  be  ex* 
ecuted. 

The  power  of  PDS  derives  from  the  interac- 
tive environment  afforded  by  the  assembler/ 
editor  and  the  debug  package.  Program 
modules  can  be  modified,  assembled  and 
checked  in  seconds  under  the  tight  control  of 
trace  execution. 

To  facilitate  development  of  applications 
programs  with  PDS,  source  modules  are  avail- 
able for  floating  point  arithmetic,  floating  point 
input/output,  trigonometric  functions,  numeri- 
cal and  alphabetic  sorting,  matrix  inversion, 
fast  Fourier  transform,  and  a full  function  ex- 
pression evaluator. 

PDS  is  available  to  dealers  and  manufactur- 
ers for  whom  custom  interfacing  and  docu- 
mentation will  be  provided.  For  more  informa- 
tion contact  Allen  Ashley,  395  Sierra  Mad  re 
Villa,  Pasadena,  CA  91107,  (213)  793-5748, 
CIRCLE  INQUIRY  NO.  392 

Chess  for  PET,  TRS-80,  Apple 

Microchess  is  the  culmination  of  two  years 
of  chessplaying  program  development  by 
Peter  Jennings,  author  of  the  famous  IK  byte 
chess  program  for  the  KIM-1, 


Microchess  2.0  for  8K  PETs  and  16K  Apples, 
in  6502  machine  language,  offers  8 levels  of 
play  to  suit  everyone  from  the  beginner  learn- 
ing chess  to  the  serious  player.  It  examines 
positions  as  many  as  6 moves  ahead,  and  in- 
cludes a chess  dock  for  tournament  play. 

Mtcrochess  1.5  for  4K  TRS-80s,  in  Z-8Q 
machine  language,  offers  3 levels  of  play.  Both 
Level  I and  Level  II  versions  are  included  and 
can  be  loaded  on  any  TRS-80  without  TBUG. 

Microchess  is  priced  at  $19.95  and  is 
available  from  computer  stores  nationwide  or 
by  mail  from  Personal  Software,  P,0.  Box  136, 
Cambridge,  MA  02138,  (617)  783-0694. 

CIRCLE  INQUIRY  NO.  444 

CMS-2Z  by  4C 

Command,  Control  and  Communications 
Corporation  (4C)  has  significantly  enhanced  its 
C MS-22  version  of  the  Navy-s  CMS-2  Compiler. 
The  high  level  programming  language  is  being 
used  extensively  by  the  armed  forces  and, 
though  specifically  designed  for  command  and 


control  applications,  CMS-2Z  can  be  used  in 
many  other  scientific  and  real-time  applications. 

The  C MS-22  Compiler  is  written  in  a subset 
of  the  standard  FORTRAN  language  (ANSI 
1966  x 3.9)  using  no  formatted  I/O,  It  is  func- 
tionally modularized,  thus  facilitating  overlay- 
ing maintenance  and  extensibility.  The  com- 
piler is  very  portable  and  is  currently  being 
hosted  on  very  large  and  small  computers. 

For  more  information  contact  Command, 
Control  and  Communications  Corp+1  1823  W. 
Lomita  Blvd„  Lomita,  CA  90717,  (213)  325-6883. 

CIRCLE  INQUIRY  NO.  382 

TEXT 

TEXT  is  a text  processor  (also  called  a word 
processor)  which  executes  on  the  EPA  Micro- 
68b  computer  with  the  following  equipment: 
16K  of  RAM  memory,  one  floppy  disk  unit,  one 
CRT  terminal  and  a printer.  TEXT  accepts  lines 
of  source  text  interspersed  with  lines  of  format 
control  information  and  formats  the  text  into  a 
printable  paginated  document  having  a user- 
designated  style. 

Some  of  the  more  important  capabilities  of 
TEXT  include:  Left  and  right  justification,  auto- 
matic word  hyphenation,  page  headings,  page 
footings,  including  page  numbers,  indenting, 
centering,  single  or  double  or  triple  spacing  of 
lines,  footnotes  and  bibliography  references, 
and  numerous  others. 

In  summary,  TEXT  is  a very  powerful  but 
easily  learned  utility  which  harnesses  the 
power  of  the  computer  to  simplify  document 
preparation  and  modification.  For  more  infor- 
mation contact  Electronic  Product  Associates, 
Inc.,  1157  Vega  St.,  San  Diego,  CA  92110,  (714) 
276-8911,  Chuck  Bennett. 

CIRCLE  INQUIRY  NO.  3B7 

Air  Conditioner  Selection  Program 

ACSP,  written  in  North  Star  BASIC,  allows 
the  calculation  of  the  necessary  capacity  of  an 
air  conditioner  in  BTU/hour.  Taking  into  ac- 
count the  heat  gain  through  windows,  walls, 
ceiling,  floor,  electrical  equipment  and  number 
of  people  in  room,  it  also  takes  into  account 
the  heat  loss  through  doors  and  arches.  The 
program  applies  a correction  factor  depending 
on  locality  in  the  United  States. 

Also  available  are  North  Star  error  messages 
and  their  meaning. 

Price  of  the  ACSP  package  on  a diskette 
with  a user  manual  is  $19.95.  Price  of  the  North 
Star  Error  Message  Summary  is  $5.  Both  are 
available  from  HSC  Computer  Services,  Ltd., 
P.O.  Box  43,  Brooklyn,  NY  11236. 

CIRCLE  INQUIRY  NO.  3&S 

Minicomputer-Based  System 
Development  Software 

OEMs  using  American  Microsystems,  Inc., 
S2000,  S680Q  and  S9900  microprocessors  can 
now  obtain  minicomputer-based  software  from 
The  Boston  Systems  Office,  lnc.t  for  develop- 
ing their  systems  designs. 

Minicomputer-hosted  software  available  for 
design  development  includes  crass  assem- 
blers, relocating  cross  assemblers,  cross  link- 
age editors  and  simulator-debuggers  for  all 
three  AMI  microprocessors.  To  reduce  the  exe- 
cution time  and  minimize  main  memory  re- 
quirement, all  of  the  software  is  written  in  host 
CPU  assembly  language. 

Minicomputers  for  which  the  software  is 
written  or  near  completion  include  DECsys- 
temlQ,  DECsystem20,  PDP-11,  and  Data  Gen- 
eral NOVA,  SuperNova  and  Eclipse. 

The  software  permits  a system  designer  to 
use  the  exact  instruction  set  of  the  AMI 


microprocessor  on  the  minicomputer.  Incor- 
poration of  a macro-instruction  capability  in 
the  development  software  permits  writing  an 
unlimited-size  block  of  instructions  as  a single 
macro-instruction.  The  process  shortens 
source  files  and  makes  program  listings  more 
intelligible.  Conditional  assembly  instructions 
in  the  software  permit  generating  several  ver- 
sions of  a program  using  a single  source  file. 

For  more  information  contact  The  Boston 
Systems  Office,  Inc.,  400-1  Totten  Pond  Rd.t 
Waltham,  MA  02154,  (617)  890-0888  or  Ameri- 
can Microsystems,  Inc.,  3800  homestead  Rd., 
Santa  Clara,  CA  95051,  (408)  246-0330,  Tom  Edel, 

CIRCLE  INQUIRY  NQ  369 

DOS 

Heurikon  BASIC  Si  DOS  is  a multilevel  sys- 
tem offering  two  levels  of  concurrent  operation 
and  a disk  operating  system  with  particularly 
efficient  file  management. 

The  system  provides  both  "Edit"  and  "Real- 
time" program  areas  which  run  concurrently. 
Realtime  programs  run  independently  from  the 
keyboard  and  program  editing  functions.  A 
realtime  program  is  given  highest  operating 
priority  and  may  be  started  automatically  in 
response  to  external  stimuli. 

Edit  area  programs  will  be  interrupted  to  ser- 
vice realtime  operations.  When  the  realtime 
program  completes  a task,  control  is  returned 
to  the  Interrupted  point  in  the  edit  program. 
New  programs  may  be  developed  and  tested  in 
Edit  while  the  realtime  program  continues  to 
monitor  external  events. 

A particularly  beneficial  feature  of  Heurikon 
BASIC  & DOS  file  management  architecture  is 
that  It  allows  any  number  of  variable  length 
files  to  be  cataloged  on  the  diskette.  As  files 
are  created  or  modified,  additional  sectors  are 
attached  to  the  end  of  the  file  as  required. 
When  sectors  become  available  (e  g,,  after 
purging  a file)  they  are  returned  to  the  available 
space  pool. 

This  system  is  available  configured  to  run 
the  Heurikon  MLZ  80  microcomputer  system. 
The  MLZ-80  Is  fully  compatible  with  Intel's 
SBC  Multibus.  Heurikon  BASIC  & DOS  can  be 
provided  on  diskette  or  in  EPROM.  For  more  in- 
formation contact  Heurikon  Corp.,  700  W. 
Badger  Rd.,  Madison,  Wl  53713,  (608)  255-9075, 
Chris  Priebe. 

CIRCLE  INQUIRY  NO.  381 

Z-80/8080  Disassembler 

A powerful  new  disassembler  uses  Intel 
8080  mnemonics  for  BGEG  instructions,  and 
compatible  mnemonics  for  Z-SQ  instructions. 
REV  AS  produces  an  assembly-like  listing  from 
object  code  In  memory. 

REV  AS  automatically  generates  labels  and 
builds  a symbol  table  that  can  be  listed  at  any 
time.  It  also  allows  full  symbol  table  editing.  A 
search  command  produces  a list  of  all  the  in- 
structions that  reference  a specified  JabeJ,  and 
another  command  produces  a comprehensive 
cross-reference  listing  of  all  symbols. 

REV  AS  distinguldhes  between  data  and  in- 
structions, both  in  list  format  and  by  label 
assignments.  19  easily  used  commands  give 
complete  control  of  the  disassembly  process, 
selection  of  output  devices,  interaction  with 
system  monitor,  and  assignment  of  memory 
usage. 

REVAS  requires  only  4K  bytes  of  memory, 
plus  enough  space  to  accommodate  the  cur- 
rent fist  of  symbols,  A comprehensive  32-page 
User's  Manual,  with  examples  explaining  the 
operation  and  use  of  REVAS,  is  included. 

REVAS  is  available  on  Tarbell  cassette  for 
$48,  and  on  North  Star  copatibl©  disk  for  $51; 
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manual  only  is  $5,  Available  from  the  Byte 
Shop  of  Lawndale,  16508  Hawthorne  Blvd., 
Lawndale,  CA  90260, 

CIRCLE  INQUIRY  NO-  377 


Selector  II 

Selector  II  is  a data  entry  and  demand  report- 
ing system  for  users  of  CP/M  and  Microsoft  Ex- 
tended Disk  BASIC.  It  provides  timely  informa- 
tion at  the  user’s  fingertips,  as  well  as  allowing 
on-line  updating  of  data  files. 

Unique  reports  can  be  generated  in  minutes, 
with  no  programming  experience  required.  The 
required  information  is  simply  selected  with 
any  variety  conditions  desired  and  in  the 
order  wanted.  Output  can  be  used  by  pro- 
grams, displayed  or  printed  as  a titled,  column- 
ized  report. 

Selector  IL  provides  more  flexibility  than 
many  large  systems.  One  time  license  price  of 
$225  includes  one  year  warranty.  Selector  It  is 
available  on  single-density  8"  diskette  com- 
plete with  user's  manual.  To  order  or  for  more 
information  contact  Micro-Ap,  8939  San 
Ramon  Rd.,  Dublin,  CA  94566,  (415)  828-6697. 

CIRCLE  INQUIRY  NO.  379 

Stand-Alone  Editor  and  Assemblei 

The  E/65  text  editor  and  A/65  two-pass 
assembler  are  designed  to  run  on  any  6500 
based  system.  Each  program  is  designed  with 
transfer  vectors  to  link  the  program  to  I/O 
routines  in  the  user's  system. 

E/65  is  primarily  designed  to  edit  assembler 
source  code.  Line  oriented  commands  specify 
input/output  of  text  and  find  specific  lines  to 
be  edited.  String  oriented  commands  allow  the 
user  to  search  for  and  optionally  change  a text 
string.  Character  oriented  commands  allow 
cursor  positioning  and  character  deletion.  Text 
may  be  loaded  from  or  dumped  to  a bulk  device 
other  than  the  system  terminal.  E/65  also  fea- 
tures a second  entry  point  to  edit  text  which  is 
already  in  memory. 


A/65  is  a full  two-pass  assembler  which  con- 
forms exactly  to  the  specifications  detailed  in 
the  Rockwell  and  MOS/Technology  cross 
assembler  manuals,  A full  range  of  run-time 
options  are  provided  to  control  listing  formats, 
printing  of  generated  code  for  ASCII  strings 
and  generation  fo  object  code. 

E/65  and  A/65  are  priced  at  $100  each  pre- 
paid. Listings  of  the  source  code  are  available 
for  $25  each.  For  more  information  contact 
Computer  Applications  Corp,,  413  Kellogg, 
Ames,  I A 50010,  (515)  232-8187,  Mike  Corder. 

CIRCLE  INQUIRY  NO.  373 


Try  Before  You  Buy 
Computerized  Accounting  System 

A time  share  utility  that  can  be  converted  to 
a turn  key  operation  when  the  need  for  an  in- 
house  computer  system  arises  is  available 
from  DataVantace  Corporation. 


DataVantage  Services  provide  small  to 
medium  sized  businesses  with  a full  account- 
ing system  on  a package  rate  time  share  basis 
with  the  option  of  converting  at  any  time  to  a 
turn-key  system  using  the  identical  ©software, 
printer,  and  terminal.  Subscribers  need  no  pro- 
gramming knowledge  to  use  the  English-!  Ike 
language  and  self-prompting  software. 


DataVantage  Services  are  priced  according 
to  customer  needs  and  include  a minimum  of 
one  terminal,  printer,  acoustic  coupler,  and  fixed 
amounts  of  monthly  and  hourly  usage  and  on- 
line storage.  For  more  information  contact 
DataVantage  Corp.,  30  Commerce  Way,  Woburn, 
MA  01801,  (617)  935-778 8,  Suzanne  Long. 

CIRCLE  INQUIRY  NO.  Z16 

KFAM 

KFAM  system  software  for  the  8080,  8085 
and  Z-8Q  microprocessor  is  designed  around 
North  Star’s  BASIC,  version  6 with  14  digit  pre- 
cision, The  micro  KFAM  saves  the  engineer  or 
programmer  80%  of  the  normal  time  required 
to  code  the  original  application  program  or 
modify  an  existing  subsystem. 

The  application  programmer  utilizes  KFAM 
subroutines  to  handle  data  transmittal,  pack- 
ing and  unpacking  of  data  to  maximize  storage 
area,  sorting  upon  input  by  keys,  opening  and 
closing  of  files,  self  verifying  of  tiles,  and  the 
modular  design  of  application  software.  KFAM 
contains  a keyboard  input  utility  for  displaying 
data  on  a video  screen,  accepting  the  keyboard 
input,  cursor  positioning,  and  validation  of 
data.  Utilities  to  add  records,  delete  records, 
and  examine  or  alter  existing  records  are  in- 
cluded. 

Normally,  sorting  of  input  data  Is  required  by 
any  existing  programs  designed  for  the  micro- 
processor. KFAM  eliminates  the  need  of  sort- 
ing by  utilizing  keys  as  new  records  are  written 
to  the  files.  The  key  allows  for  random  access 
during  batch  processing, 

KFAM  system  software  with  complete  docu- 
mentation is  $550.  Documentation  without 
source  code  Is  $75.  KFAM  is  available  on  disk- 
ette or  tape.  Application  software  is  also  avail- 
able. Dealer  Inquiries  welcome.  For  more  infor- 
mation contact  ComputerCo,  Inc.,  5833  Dor- 
chester Rd.,  Charleston,  SC  29405,  (803) 
552*8533. 

CIRCLE  INQUIRY  NO.  393 


NORTHSHARE" 


NORTH  STAR  FLOPPY  DISK  BASIC  SYSTEM  $48 


L 


• For  8080  or  Z-80  Processors 

• Provides  Up  to  Four  Independent  Users 

• No  Special  Hardware  Requirements 

• Requires  24K  Minimum  Memory 
System  includes  one  diskette  with  Release  4 North  Star  Basic  and 

OOSwith  NORTHSHARE™Supervisor  and  Documentation  Package. 

ALSO  AVAILABLE  FOR  $48.00— XEK— DISK  BASED  NORTH 
STAR  EXECUTIVE  PACKAGE  CONSISTING  OF  ASSEMBLER, 
DISASSEMBLER,  EDITOR,  MONITORJEXEC  AND  DEBUGGER. 

ADD  S2  SHIPPING  WITHIN  CONTINENTAL  U.S. 


MANUFACTURED  BY 

BYTE  SHDP 


OF  WESTMINSTER 
14300  Beach  Boulevard 
Westminster,  California  92 
714-894-9131 
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Bridge  for  PET,  TRS-80,  Apple 

Bridge  Challenger  lets  you  and  the  dummy 
play  four  person  Contract  Bridge  against  the 
computer.  The  program  will  deal  hands  at  ran- 
dom or  according  to  your  criterion  for  high 
card  points,  and  you  can  save  hands  on 
cassette  and  reload  them  for  later  play. 


You  can  review  tricks,  rotate  hands  east- 
west,  shuffle  only  the  defense  hands,  or  replay 
hands  when  cards  are  known.  No  longer  do  you 
need  four  people  to  play. 

Bridge  Challenger  is  priced  at  $14.95  and  is 
available  from  computer  stores  nationwide  or 
by  mail  from  Personal  Software,  P C.  Box  136, 
Cambridge,  MA  02138,  (617)  783-0694. 

CIRCLE  INQUIRY  NO.  443 

Word  Processing  Software 

Promedics  Data  Corporation,  a turnkey  com- 
puter system  and  software  company,  has  a 
Word  Processing  System  for  professional  ap- 
plications. The  software  is  very  flexible  in 
nature  and  has  features  found  only  on  larger 
more  expensive  computers.  These  features  in- 
clude disk  storage  of  files,  automatic  data  in- 
sertion, global  search  and  replacement,  block 
text  move  or  copy,  bell  warning  at  end  of  line, 
ruler  option,  automatic  centering,  underlining, 
cursor  backspace  and  erase,  automatic  new 


line  generation,  paging,  and  multifile  concate- 
nation. 

The  software  is  written  in  BASIC  and  runs  on 
any  system  supporting  a BASIC  compiler  and 
interpreter.  The  software  is  currently  running 
under  the  CP/M  operating  system  and  under 
RSX-1 1 M with  BASIC  4 2.  The  software  is  avail- 
able to  both  end  users  and  OEMs,  The  single 
user  license  fee  is  $750  or  a complete  turnkey 
system  including  general  ledger  and  accounts 
receivable  is  available  for  $13,500. 

For  more  information  contact  Promedics 
Data  corp,,  1032  El  well  Ct,  Suite  240,  Palo 
Alto,  CA  94303. 

CIRCLE  INQUIRY  NO.  416 

Educational  Program 

Musgrove  Engineering  has  a Foreign  Lan- 
guage Series  educational  program,  Foreign 
Language  Vocabulary,  which  is  a bi-directional 
program  for  the  instruction,  practice  and 
testing  of  langauge  vocabulary  skills.  Lan- 
guages offered  include  French,  Spanish, 
Italian  and  German. 

Program  features  include  separate  modes 
for  vocabulary  instruction,  practice  drills  and 
testing,  selectable  by  the  user  at  any  time  dur- 
ing program  operation.  The  user  may  also  alter- 
nate langauge  direction  (Engiish-to-French  or 
French-to-English)  to  Improve  comprehension. 

The  instruction  mode  displays  the  randomly 
selected  word  in  both  languages;  the  practice 
mode  displays  the  word  in  one  language  and 
permits  several  user  guesses  before  printing 
the  correct  answer;  the  testing  mode  permits 
the  user  to  select  the  number  of  words  to  be 
tested  and  returns  the  test  score  upon  comple- 
tion. The  Educator  option  permits  the  creation 
of  flies  for  the  storage  of  student  identifica- 
tion, test  responses  and  test  scores,  for  use  in 
a classroom  situation. 

Foreign  Language  Vocabulary  is  written  in 
BASIC  for  ease  of  adaptation  to  all  microcom- 


16K RAMS  $15  ea. 

200  Ns  ACCESS  TIME 
COMPUTER  GRADE  - CERAMIC 
ADD  TO  YOUR  APPLE,  RADIO  SHACK  OR 

COMPLETE  16K  ADD-ON  KIT 
ONLY  SI 20 


16K  S100  BUSS  EXP  AN  DO  RAM™  TO  64K* 
$259  IN  KIT  WITH  16K  200  Ns  RAMS 

32 K $379  IN  KIT 
48 K $499  IN  KIT 
64K  $599  IN  KIT 

ASSEMBLED,  TESTED  AND  BURNED  IN  - ADD  $50 

MONEY  BACK  GUARANTEE 

8K  RAMS  AND  KITS 

16K  — $199  24 K — $249  32K  - $299 

$55  FOR  8 8K  CHIPS  4115 

NOVEMBER  SPECIAL  HOBBY  GRADE 
4116  16K's  $99  FOR  8 

*32K  FOR  8K  RAMS 

^)tm  of  s.d.  sales 

MASTER  CHARGE  - VISA  - COD 
Dealers  Inquiries  Welcome 
California  Residents  Add  6%  Sales  Tax 

E0MPUIEWDRL0 

P.O.  BOX  242  SAN  DIMAS,  CA  91773 
(213)  286-2661 


puter  systems.  Each  volume  includes  an  anno- 
tated program  listing  and  program  flow  chart 
to  assure  ease  of  user  loading  and  understand- 
ing. Single-statement  lines  are  used  to  avoid 
confusion  and  to  permit  ease  of  user  modifica- 
tion. 

Each  volume  is  priced  at  $5.00  with  the 
Educator  option  costing  an  additional  $3.  Air 
four  volumes  are  $17.50  and  $27,50  with  the 
Educator  option.  For  further  information  con- 
tact Musgrove  Engineering,  9547  Kindletree 
Dr.,  Houston,  TX  77040,  (713)  466-3486- 
ClftCLE  INQUIRY  NO-  383 

“Standard  MUMPS” 

The  ANSI-Standard  MUMPS  language  is  for 
mid-  to  high-end  PDP-11  minicomputer  sys- 
tems. Called  DSM-11  (Digital  Standard 
Mumps),  the  software  package  runs  on  appro- 
priately configured  PD  P-1 1/34,  -11/60,  and 
-11/70  computer  systems,  DSM-11  is  a com- 
plete imprelentation  of  ANSI-Standard  specify 
cation  X1 1 .1-1977,  with  significant  extensions. 

MUMPS,  a data-base-oriented  high-level  pro- 
gramming language,  was  originally  developed 
at  Massachusetts  General  Hospital  for  medi- 
cal information  storage  and  retrieval.  The 
DSM-11  package  includes  the  MUMPS  inter- 
preter, an  operating  sytem,  and  a hierarchical 
file  system.  As  a data-base  management  sys- 
tem for  medium  to  large  PDP-11  configura- 
tions, DSM-11  is  a vehicle  for  implementing 
medical  and  commercial  information  systems. 

Minimum  hardware  requirements  for 
DSM-11  are  32K  words  of  memory  and  one  of 
DEC’S  appropriate  disk  subsystems  with  a 
minimum  7.5  megabytes  capacity.  Additional 
memory,  data  storage,  and  input/output 
devices  are  supported. 

For  more  information  contact  Digital  Equip- 
ment Corp,,  Maynard,  MA  01754,  (617) 
481-9511,  Ext.  6973,  David  Simler. 

CIRCLE  INQUIRY  NO.  384 


PROGRAMMERS  CONTEST 

INTERFACE  AGE  Magazine  has  a contest  for  all 
programmers  — professional  or  hobbyist.  The  con- 
test is  to  write  a game  based  on  the  new  television 
show  Battlestar  Galactica. 

The  prizes  include:  a two-year  subscription  to 
INTERFACE  AGE  and  the  publication  of  your  game 
paid  at  the  prevailing  author  rates. 

HERE  ARE  THE  RULES: 

* The  game  must  be  written  in  assembly  code  for 
any  machine  of  your  choice, 

* The  game  must  include  all  the  prime  characters 
in  the  television  show. 

* The  game  cannot  be  based  around  ships 
shooting  ships. 

* The  game  can  utilize  graphics  at  the  start  and 
throughout  the  game. 

* The  accompanying  article  must  include  how  to 
play  the  game,  and  exactly  how  the  code  works. 

Each  submitted  game  will  be  judged  on  creativity, 
coding  style,  clarity  of  the  game  instructions,  and 
how  the  code  works. 

DEADLINE  AND  SUBMITTAL  FORMAT 

All  submittals  must  be  received  at  the  INTERFACE 
AGE  editorial  offices  not  later  than  April  1, 1979.  Each 
submittal  must  be  accompanied  by  a self-addressed 
stamped  envelope  and  an  IAPS  formatted  tape  of  the 
code.  The  tape  must  contain  both  source  and  object 
code.  The  article  must  be  in  the  format  described  on 
page  32a  of  the  March  1978  issue. 

Send  your  entry  to  Carl  Warren,  Senior  Editor, 
INTERFACE  AGE  Magazine,  P.O.  Box  1234,  Cerritos, 
California  90701.  Please  no  phone  calls. 
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The  good  guys  still  wear  white. 


Buying  a computer  is  serious  business.  All 
computer  courses,  seminars,  lectures,  etc,  stress 
one  important  point;  know  your  needs  and  know 
your  suppliers,  be  sure  you  can  rely  on  them.  Khalsa 
Computer  Systems  is  a retail  computer  dealership 
that  stresses  honesty  and  integrity,  not  only  as  a way 
to  do  business,  but  as  a way  of  life.  Wearing  white 
is  the  reflection  of  that  committment. 

We  select  and  stock  what  we  believe  to  be  the 
finest  low  cost  computer  systems  for  home  and 
business.  From  the  Apple  II  with  colorgraphics  at 
under  $1,000  to  the  AM- 100,  the  best  data 
processing  system  available  under  $10,000.  We 
also  supply  DEC  equipment  from  $15,000  to 
$ 1 00,000  for  the  ultimate  in  mini  computer  power. 


Our  staff  can  help  you  evaluate  and  configure 
systems  that  will  solve  your  immediate  problems 
and  still  allow  for  future  expansion.  In  our  show- 
room we  provide  separate  booths  for  each  computer 
system,  plus  reference  books,  periodicals,  a class- 
room, lounge  and  an  office  oriented  demonstration 
area.  Our  software  group  consists  of  experienced 
systems  analysts  and  programmers  who  know  how 
to  solve  your  data  processing  problems.  Our  full 
time  service  department  and  field  service  offers 
advanced  and  efficient  service  and  parts  to  back  up 
what  we  say  and  sell. 

It’s  worth  the  drive  to  Pasadena  to  see  us.  You 
can  rely  on  us  to  serve  you  now  and  in  the  future, 
we're  committed  to  it,  it’s  our  way  of  life. 


The  people  in  white;  we’re  the  ones  you  can  count  on. 


Open  12  to  8,  Tuesday  to  Friday 
12  to  6,  Saturday 
Closed  Sunday  and  Monday 


COMPUTER  SYSTEMS  INCORPORATED 


500  Lake  Avenue,  Pasadena,  California  91101  (213)  684-3311 


Khalsa  Computer  Systems,  Inc.  has  also  been  known  as  the  Byte  Shop  of  Pasadena  since  we  opened  in  1976. 
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REVIEWS 


RELIABLE  APPLE  SOFTWARE 
NOW  AVAILABLE  ON  CASSETTE 

All  programs  are  written  in  Integer  BASIC  & run  in  16K 
unless  otherwise  staled. 

1 . Rainbow's  Pot^of-Gold,  Vol.  1.-49  BASIC  programs 

2.  Microchess  - Graphic  display,  beginning  to  intermediate. 

S49 

Machine  language  and  BASIC 

15 

3.  Inventary  ■ Hurds  approximately  140  items  in  16K 

4.  Income  Tax  ■ 1040.  Schedules  AfkB.  requires  20 K & 

35 

Applesoft  t 

5.  Morse  Code  T rainet  ■ Variable  speed  M 00  wpm.uses  Apple' 

25 

soli  1 

IQ 

6.  Applelalker-  Gives  your  APPLE  a voice,  machine  Tanguage 

7.  Speed  Reading,  Vols,  1-4,  four  programs  designed  lo  improve 

15 

your  reading  speed 

40 

8.  Galactic  Battle  - Low  resoluiion,  real  lime  space  battle 

9.  Apartment  Building  Investment  Analysis  ■ Analyzes  the 

15 

investment  potential  pf  an  apratmenf  building 

15 

10.  Miaoproducts  Assembler  - Apple  assembler  machine  language, 
uses  4 K 

20 

IT.  Devils  Dungeon  - Exerting  adventure  game 

10 

12.  Appleodian  ■ Irish  jig  composing  algor i|hm 

13.  Hi- Res  Life  - Conway's  original  Game  of  Life,  machine 

10 

language,  requires  24K 

14,  Applevisinn  ■ High  resolution  graphics  and  music  demo,  machine 

10 

language  and  BASIC 

15.  Blackjack  - One  or  two  players  in  lov^res  graphics. 

15 

machine  language  and  BASIC 
16,  Apple  Checkbook  ■ Complete  checkbook  balancing 

10 

and  recantiltalion  program 

20 

Software  is  available  on  disk  for  a media  charge  of  $5.00 
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AN  INTRODUCTION  TO  MICRO- 
COMPUTERS, VOLUME  II  - 
SOME  REAL  PRODUCTS 

By  Adam  Osborne,  Osborne  & Associates.  $7,50 

Review  by  Roger  H,  Edelson,  Hardware  Editor 


This  volume  ts  a revision  of  the  second  volume  of 
Adam  Osborne’s  An  introduction  to  Microcomputers, 
and  as  such  it  is  a little  hard  to  review  as  a separate  entity. 
Volume  II  is  a stand-alone,  detailed,  comprehensive 
description  of  some  9 specific  microprocessors.  Unfor- 
tunately, because  of  the  pressure  of  the  publishing 
deadline,  the  other  11  microprocessors  are  covered 
more  superficially.  I would  expect  that  this  problem  will 
be  corrected  in  the  third  revision.  While  there  will  un- 
doubtedly be  arguments,  the  9 devices  covered  are  the 
more  popular  microcomputers  available,  perhaps  with 
the  exception  of  the  2650. 

This  book  is  a hardware  designer’s  view  of  the  micro- 
computer chip;  while  summaries  of  the  instruction  sets 
are  given,  no  detailed  programming  descriptions  are  in- 
cluded. This  information  is  sufficient  for  the  needs  of 
the  hardware  engineer  or  subsystem  designer. 

The  book  is  not  particularly  intended  for  use  as  a com- 
parison between  the  various  available  microprocessors. 
Instead,  if  delves  deeply  into  the  internal  operation  of 
the  chip,  allowing  the  designer  to  select  a microproces- 
sor based  on  its  interface  with  the  specific  design  cri- 
teria of  his  system.  Information  is  provided  on  wait, 
hold,  and  halt  states  to  allow  the  design  of  DMA  (Direct 
Memory  Access)  functions,  interrupt  operation  is  dis- 
cussed in  detail,  and  for  the  more  popular  devices  the 
operation  of  some  of  the  peripheral  chips  is  also  covered, 

I consider  this  volume  to  be  an  absolute  must  for  the 
working  design  engineer. □ 


STAR  SHIP  SIMULATION 

By  Roger  Garrett,  dilithium  Press.  $6.95 

Review  by  Corey  G.  James 


It  only  takes  a few  moments  of  flipping  through  Mr. 
Garrett's  book  to  discover  that  the  Star  Trek  craze  is  not 
dead.  Not  only  is  the  extreme  interest  in  Star  Trek  and 
the  Enterprise  still  alive,  it  has  grown  to  new  dimen- 
sions with  the  introduction  of  an  elaborately  designed 
simulation  program,  Star  Ship.  The  unlimited  capabili- 
ties of  this  program  will  make  any  true  Star  Trek  fan 
quake  with  excitement.  However,  Garrett  does  not  go  in- 
to great  detail  until  after  he  sets  out  to  sell  the  concept 
of  simulation  programming. 
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Garrett  justifies  simulation  programs  by  the  useful  in- 
formation they  can  generate  about  any  situation  or  ex- 
periment without  actually  executing  anything  more  than 
a program  written  for  any  particular  circumstance. 
Therefore,  new  and  highly  valuable  data  is  obtained  in- 
expensively and  at  a tar  greater  degree  of  practicality. 
Garrett  goes  on  to  say  that  anyone  can  write  a program, 
no  matter  how  complicated  the  end  objective  may  be,  by 
following  a simple,  straightforward  process. 

The  "logical,  straightforward,  break-it-apart-and- 
tackle-it,  piece-by-piece  manner"  that  Garrett  suggests 
is  elaborated  on  in  the  first  two  chapters  of  the  book. 
Both  chapters  bring  out  some  excellent  basic  points 
dealing  with  program  design,  but  the  concepts  given  are 
very  simplistic.  Hence,  chapters  one  and  two  are  geared 
for  the  inexperienced  programmer  and  will  probably 
prove  to  be  of  no  great  value  to  a programmer  with  any 
background.  However,  if  the  reader’s  programming  cap- 
abilities are  weak,  the  section  dealing  with  "English-iike 
grammatical  construction"  and  debugging  techniques 
may  be  of  some  assistance;  potential  possibilities  of 
confusion  do  exist  for  the  beginner.  Garrett  then  uses 
the  Star  Ship  simulation  program  to  help  illustrate  his 
programming  techniques. 

The  remainder  of  the  book  gives  a brief  description  of 
the  major  functions  of  the  program  as  well  as  giving  the 
program  to  the  reader  in  structure  language.  The  cap- 
abilities of  the  program  seem  endless  due  to  the  com- 
plexity of  each  function. 

The  programmer  discovers  he  will  have  his  own  star- 
ship  and  bridge  fully  equipped  for  anything  possible 
since  the  ship  is  located  in  a time  having  such  features 
as  a Federated  Star  Fleet,  enemy-seeking  photon  mis- 
siles, fully  equipped  enemy  starships,  and  anything  else 
the  reader  might  imagine  or  remember  from  the  Star 
Trek  scripts.  The  excitement  that  can  be  generated  in 
Star  Trek  fans  will  leave  them  in  extreme  anticipation  to 
begin  programming  this  simulation.  The  last  chapter, 
“Implementation”,  helps  sum  up  the  feasibility  of  the 
program  and  its  operation.  This  section  could  also  prove 
a damper  to  the  programmer’s  enthusiasm. 

Of  key  importance  is  Garrett’s  design  which  seems  to  be 
ideal  for  a massive  and  extremely  sophisticated  computer 
center  (as  a matter  of  fact,  the  suggested  multi-processor 
and  multi-console  setup  is  very  similar  to  the  bridge  of  the 
Enterprise).  The  availability  of  this  type  of  equipment  to 
the  average  programmer  is  highly  unlikely,  and  it  is  doubt- 
ful if  even  multi-processor  or  multi-console  setups  are 
available  to  most  of  the  potential  users  of  this  program. 
To  use  the  type  of  equipment  that  most  game  playing 
hobbyists  have  access  to  will  limit  the  reality  of  the  entire 
situation.  The  typical  hobbyist's  computer  will  not  have 
enough  main  memory  storage  or  a compiler  for  high  level 
language  (forcing  the  programmer  to  use  a slower  more 
familiar  computer  language  — BASIC,  FORTRAN,  etc.), 
and  will  usually  have  only  one  CRT  console  using  an 
alphanumeric  keyboard.  Besides  the  limitations  placed 
on  this  simulation  due  to  the  computer  used,  there  are 
other  problems  that  will  face  the  programmer. 

It  has  already  been  noted  that  the  program  is  only 
given  in  structure  language.  This  leaves  the  majority  of 
the  work  to  the  programmer.  Therefore,  implementation 
of  the  simulation  can  only  come  about  after  the  program 
has  been  set  to  a specific  computer  language  and  all  of 
the  functions  have  been  polished.  The  consequence  is  a 
ridiculous  mismatch  of  content  by  Garrett  in  his  book. 

This  created  a situation  where  the  reader,  who  the 
program  writing  is  geared  for,  would  not  be  able  to  truly 
appreciate  the  simulation  and  would  most  likely  find  it 
impossible  to  make  the  necessary  adaptations  to  the 
skeletal  program.  A programmer  who  could  adapt  the 
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TOP  QUALITY  VERBATIM™  DISKETTES 


AT  SPECIAL  PRICES* 


Hem  Code 
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Our 
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Price/ ea. 
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Price 

Each' 
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VB-FDQ1 

8”  Soft -sectors  IBM  Format 

S8.50 

$5.50 
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$47, 

VB-FD32 

8"  32  sectors  hard  sectored 
for  Shugard,  Tektronios.  etc. 

$8  50 

$5.50 

$5  00 

$47. 

VB-MQ01 

5"  Soft-sectored  IBM 
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Now  you  can  expand  your  4K  TR5-80 
computer  to  16K.  For  only  £129  you  will 
receive  all  necessary  chips,  jumper  blocks 
and  complete  easy  to  follow  instmctions.  All 
chips  are  fully  tested  and  guaranteed  for 
one  year. 
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Please  odd  52.00  for  shipping  ond  insurance. 
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and  Mastercharge  accepted.  Allow  2 weeks  for 
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simulation  to  any  specific  computer  for  implementation 
would  find  no  need  for  any  other  section  in  this  book 
due  to  its  overly  simplistic  approach.  However,  Garrett 
has  done  an  excellent  job  of  creating  a pipe-dream  for 
the  Star  Trek  fan  who  enjoys  envisioning  himself  as 
Captain  Kirk.D 


JOB  CONTROL  LANGUAGE 
By  Ruth  Ashley  and  Judi  N.  Fernandez 
John  Wiley  & Sons,  Inc.  1978 
164  pages,  $4.95 

Review  by  J,M . Bafestrieri 


IBM's  Job  Control  Language  (JCL)  is  used  to  access 
the  operating  system.  It  is  a language  just  as  FORTRAN, 
BASIC,  or  PUL  Therefore,  to  work  on  an  IBM  360/370 
system,  a programmer  must  be  conversant  in  a mini- 
mum of  two  languages,  the  applications  language  and 
JCL.  It  also  means  that  any  job  has  twice  the  opportunity 
to  bomb.  It  is  aggravating  to  submit  a job  and  go  aw  ay 
for  a few  hours,  expecting  on  your  return  to  have  reams 
of  paper  awaiting  you,  only  to  find  a few  sheets  with 
“FATAL  JCL  ERROR11  stamped  all  over  them.  And 
sometimes  IBM  manuals  are  not  all  that  illuminating. 
There  are  plenty  of  books  on  FORTRAN  or  PL/I,  but  not 
too  many  on  JCL. 

To  fill  this  gap  comes  Job  Control  Language , a seif- 
teaching  guide  by  Ruth  Ashley  and  Judi  Fernandez.  The 
book  cover  says  it  uses  “simple,  everyday  language," 
and  “avoids  options  rarefy  used  in  the  real  world,"  All 
this  ts  done  in  the  format  of  “time  honored  techniques 
of  instructional  technology," 

Simple,  everyday  language  is  insufficient  to  explain 
JCL.  The  “real  world"  is  somewhere  north  of  nowhere  (if 
you  find  it,  you're  doomed).  And  would  someone  please 
explain  what  “instructional  technology"  is? 

The  authors  attempt  to  build  on  a simple  program- 
ming task,  adding  steps  as  they  go  along  until  they  deal 
with  a complicated  job  with  many  steps  and  data  sets. 
Every  few  paragraphs  there  are  pertinent  questions  for 
the  reader  to  answer,  (This  is,  after  all,  a self-teaching 
guide.)  The  answers  provided  by  the  authors  are  rarefy 
commented.  If  your  answer  is  wrong,  you're  on  your  own 
to  try  and  figure  out  why. 

The  authors  tell  the  reader  exactly  what  will  be  learned 
at  the  beginning  of  each  chapter;  and  sometimes  they 
even  tefl  the  reader  exactly  what  has  been  learned  at  the 
end  of  a chapter.  That  sort  of  approach  is  nothing  but 
offensive. 

Chapter  seven  and  part  of  chapter  eight  deal  with 
three  IBM  utilities  (1EBGENER,  IEBPTPCH,  IEBUPDTE). 
These  are  powerful  and  very  useful  utilities,  but  they 
are  not  a part  of  JCL.  Rather  they  use  JCL,  and  as  such 
they  should  be  referenced  as  footnotes  or  in  the  form  of 
an  appendix. 

The  authors  state  at  the  outset  that  the  reader  will  not 
learn  all  there  is  to  know  about  JCL  from  this  self-teach- 
ing guide,  but  that  the  reader  will  have  some  measure  of 
competency  with  JCL  after  finishing  the  book.  That  is 
doubtful. 

For  now  stay  with  IBM's  JCL  manual.  If  worse  comes 
to  worse,  it  at  least  has  some  value  as  a reference. 0 
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Generalized 
8080  String 
Sorting  Routine 

By  Chris  Terry 


INTRODUCTION 

This  article  describes  a generalized  8080  Assembly 
Language  sorting  routine  (SORT)  which  will  handle  both 
table  entries  and  files  created  by  the  Microtec  Editor/ 
Assembler  package.  The  Processor  Technology  version 
of  this  (in  high  memory)  is  known  as  Software  Package 
No.  1;  the  IMSAI  version  (in  low  memory)  is  called  the 
Self-Contained  System  (SCS).  They  are  essentially  the 
same,  except  that  the  high-memory  version  has  a rou- 
tine for  programming  1702A  PROMs.  For  the  sake  of 
simplicity,  the  system  will  be  referred  to  as  SPKG1. 

All  parameters  required  by  SORT  must  be  placed  by 
the  caller  in  the  appropriate  location  of  the  parameter 
block.  Two  drivers  are  provided.  One  (SRTDV,  50  bytes) 
accesses  the  SPKG1  work  area  for  parameters  relating 
to  the  Assembler  symbol  table  and  exits  to  a routine  for 
printing  the  sorted  table.  The  other  driver  (SRTF,  126 
bytes)  allows  fixed-length  records  in  a standard  SPKG1 
file  to  be  sorted  by  means  of  the  command: 

SORT  999  99 

where  999  is  the  starting  column  of  the  sort  field,  and  99 
is  the  length  (in  bytes)  of  the  sort  field.  Both  are  entered 
as  decimal  numbers.  The  SORT  command  must  be  add- 
ed to  the  SPKG1  command  table  and  must  be  followed  by 
the  address  of  the  SRTF  driver.  Execution  of  this  com- 
mand sorts  the  currently  open  file;  control  is  then  re- 
turned to  the  SPKG1  executive.  The  sorted  file  may  then 
be  printed  either  by  the  standard  LIST  command  or  by 
one  which  omits  line  numbers. 

CAUTION: 

In  all  cases,  save  your  file  on  tape  or  disk  BEFORE 
attempting  to  sort  it.  A single  record  of  abnormal 
length  can  cause  SORT  to  destroy  the  file  irrecov- 
erably, after  which  an  attempt  to  read  or  edit  the 
file  may  also  destroy  the  Editor  (if  it  is  in  RAM). 

To  minimize  this  problem,  I have  provided  an  optional 
routine  that  checks  all  file  lines  against  line  0001  and 


lists  any  lines  whose  lengths  differ  from  that  of  line 
0001.  This  routine  could  either  be  called  directly  by  the 
SORT  command  and  exit  to  the  SRTF  driver  if  no  errors 
are  found,  or  could  be  invoked  by  a separate  command 
such  as  CHEK  and  return  to  the  Executive. 

The  general  characteristics  of  SORT  are: 

Record  Type:  Alphanumeric  (ASCII) 

Illegal  Codes:  01 H (end-of-file  marker) 

Record  Length:  Fixed  length,  1-255  bytes 

No.  of  Records:  1 to  255 
Sort  Field  Length:  1 to  255  bytes 
Sort  Field  Pos’n:  Anywhere  in  the  record 
Record  Headers:  6 bytes  for  SPKG1  files,  but 
length  can  be  specified  for 
other  files.  Headers  are  not 
moved  if  specified  header 
length  =>1.  If  header  length  = 0, 
entire  record  is  moved. 

File  Terminator:  01  HEX,  not  moved  by  SORT 
(not  used  in  symbol/command 
tables) 

Length  of  SORT:  187  bytes  PROM  or  RAM 
Length  of  Driver:  SRTDV,  50  bytes;  SRTF,  126 
bytes 

Parameter  Block:  13  bytes,  RAM  only 

BACKGROUND 

The  impulse  to  develop  the  sorting  routine  described 
in  this  article  was  provided  by  sheer  frustration.  The  IM- 
SAI low-memory  Editor/Assembler  is  a good  package, 
but  it  originally  had  no  means  of  printing  the  symbol 
table  after  an  assembly.  There  are  now  two  symbol  table 
printers  available;  the  one  used  here  is  by  Jay  Cotton  for 
the  IMSAI  SCS  and  prints  the  symbol  table  automatically 
upon  completion  of  an  assembly.  The  other,  which  is 
part  of  Objective  Designs  Inc.  Software  Package  0.5,  is 
for  Software  Package  No.  1 and  prints  the  symbol  table 
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on  demand.  Both  of  them,  however,  print  the  symbols  in 
the  order  in  which  they  were  entered  in  the  table.  They 
are  not  interchangeable  because  Software  Package  No. 
f has  addresses  in  the  form  Hi,LO,  whereas  SCS  uses 
the  standard  Intel  address  format  LO,HL  Frustration 
grew  when  searching  fairly  large  tables  for  subroutines 
that  I wished  to  cali  from  another  program.  The  labels  I 
wanted  always  seemed  to  be  buried  and  invisible! 

When  I started  thinking  about  a sort  routine,  it  seemed 
simple.  After  all,  a bubble  sort  only  takes  eight  or  nine 
lines  of  BASIC  code.  I soon  found  that  even  though  a 
bubble  sort  of  one-byte  numbers  can  be  done  in  43  bytes 
of  machine-language,  sorting  strings  is  by  no  means  so 
simple.  The  problems  were  magnified  when  I began  to 
think  how  nice  it  would  be  to  sort  a file  of  names  and  ad- 
dresses created  by  the  Editor.  With  only  seven  working 
registers,  two  pairs  of  which  have  to  be  used  as 
pointers,  1 found  that  extreme  care  was  needed  in  keep- 
ing track  of  records  to  be  compared  and  swapped. 

As  I developed  my  ideas  in  that  area,  I found  that  I had 
also  come  up  with  an  algorithm  for  locating  any  record 
specified  by  a given  variable.  I had,  in  fact,  been  forced 
to  examine  the  basics  of  exactly  what  I was  trying  to  do. 
This,  of  course,  is  the  secret  behind  all  successful  pro- 
gramming but  one  that  it  is  easy  to  forget  when  using  a 
high-level  programming  language. 

Having  successfully  developed  routines  for  finding, 
comparing,  and  swapping  any  two  strings  of  the  same 
length,  I began  to  get  more  ambitious.  John  P.  Grillo’s 
article  on  a comparison  of  three  sorting  routines  (Bubble, 
Delayed  Replacement,  and  Shelf-Metzner  [Reference  1]) 
stimulated  my  thinking.  The  article  showed  such  clear 
advantages  for  the  Shell-Metzner  method  that  I aban- 
doned the  bubble-sort  and  started  coding  from  the 
Shell-Metzner  flow-chart.  Here  again,  I had  to  get  back 
to  real  basics  and  check  my  logic  most  carefully.  I found 
that  I could  not  afford  any  unverified  assumptions,  par- 
ticularly when  it  came  to  testing  variables  as  a 
preliminary  to  a branch-on-condition.  It  was  a real 
lesson  In  binary  arithmetic  and  logic,  covering  a lot  of 
areas  that  1 thought  l knew  but  which  I found  out  the 
hard  way  that  I didn’t  really  know  thoroughly] 

PERFORMANCE  OF  THE  SORT  ALGORITHM 

The  Sort  algorithm  is  a modification  by  Marlene  Metz- 
ner  of  David  Shell’s  original  algorithm.  It  is  more  com- 
plex than  a bubble  sort  in  that  it  uses  5 variables  but  rs 
much  faster  because  it  performs  fewer  comparisons.  If 
N is  the  number  of  elements  to  be  sorted,  sorting  time  is 
proportional  to  N**2  for  the  bubble  sort  and  to  N(log.N) 
for  the  Shell-Metzner  sort. 

John  Grillo,  in  comparing  BASIC  sort  routines,  showed 
that  for  an  array  of  100  random  numbers,  the  bubble  sort 
performed  4950  comparisons  and  2700  swaps  In  1700 
milliseconds,  whereas  the  Shell-Metzner  sort  performed 
only  900  comparisons  and  450  swaps  and  completed  in 
320  milliseconds.  When  the  number  of  elements  in- 
creases to  200,  the  sorting  times  are  7500  milliseconds 
(bubble)  and  600  milliseconds  (Shell-Metzner). 

For  small  files  or  arrays  of  less  than  20  elements,  the 
bubble  sort  has  an  obvious  advantage  in  simplicity  of 
coding  with  very  little  sacrifice  in  execution  time.  But 
for  arrays  of  100  or  more  elements,  the  Shell-Metzner 
method  has  a clear  advantage,  and  as  the  number  of 
elements  to  be  sorted  grows  larger,  the  time-saving  is 
even  more  pronounced.  Grille's  data  are  based  on  a 
BASIC  program;  the  Assembly  Language  version  de- 
scribed here  is  even  faster  because  no  Interpreter  is  in- 
volved. However,  sorting  strings  obviously  requires 
more  time  than  sorting  1-byte  binary  numbers. 


OPERATION  OF  THE  SORT  ALGORITHM 


NUMBERS  ARE  STATEMENT  NUMBERS 
IN  THE  BASIC  TRACE  PROGRAM 


Figure  1. 


The  ShelJ-Metzner  sorting  algorithm  Is  flowcharted  in 
Figure  1.  However,  it  is  not  clear  from  the  flow-chart  just 
how  the  sort  works,  and  none  of  the  references  that  1 
have  read  give  any  details.  To  satisfy  my  own  curiosity, 
therefore,  I coded  a BASIC  version  of  the  sort  with  trace 
statements  and  ran  it  on  a Xerox  Sigma  9 computer.  This 
program  is  given  in  Listing  1.  Numbers  on  the  flow-chart 
correspond  to  line  numbers  In  Listing  1. 

Lines  130-150  generate  a vector  (A)  of  10  elements,  in- 
serf ing  data  from  line  200.  No  attempt  was  made  to  ran- 
domize the  data;  I merely  ensured  that  some  numbers 
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were  out  of  sequence.  Grillo  showed  that  for  10  ele- 
ments approximately  30  comparisons  are  performed, 
and  this  number  would,  I felt,  be  large  enough  to  be 
manageable.  The  five  variables  are  handled  exactly  as 
shown  in  the  flow-chart,  but  before  each  comparison 
is  made,  lines  320-340  transfer  the  current  data  element 
sequence  to  one  row  of  a 2-dimensional  matrix  (B),  and 
line  350  prints  all  variables  and  the  two  numbers  to  be 
compared. 


table  l. 

VALUES  OF  THE 

variables 

Stp 

-I- 

-L- 

A(I)  A f L) 
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4 
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5 

i 

5 

5 

10 
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8 
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2 
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2 
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8 
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8 
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3 

2 
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2 
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5 
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1 
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1 
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# 30 
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13 
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Table  1 is  generated  and  printed  during  the  sorting 
process.  After  the  sort  has  been  completed,  lines 
490-510  print  the  total  array  as  Table  2.  Note  that  in  both 
tables,  the  values  shown  are  the  current  values  BEFORE 
the  comparison/swap  of  that  step  is  performed. 


TABLE  2.  DATA  SEQUENCES 


STEP1 

Atray 

Position 

: NO. 
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47 

27 

69 
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6 

95 
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5 

2 
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25 
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69 
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27 
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69 
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29 

5 

6 

25 

27 

47 

69 

95 

100 
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30 

5 

6 

25 

27 

47 

69 

95 

180 
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— 
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The  sorting  process  can  be  broken  down  into  three 
sections  (diagrammed  in  Figure  2).  Section  1 (steps  1 
through  5)  breaks  the  data  array  in  half  and  compares 
successive  elements  in  the  lower  half  with  the  cor- 
responding elements  in  the  upper  half  (1  ;6, 2:7, 3:8,  etc.). 


1 

•6 

2 

■7 

3 

■8 

4 

■9 

5 -to 

a.  Section  1 of  Sort 
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2 4 

3 *5 

4 6 

5 — 7 

6- 8 
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8- 10 

b.  Section  2 of  Sort 

1 

► 6 

t 

2 

♦ 

7 

A 

3 

I 

8 

t 

1 

4 

i 

9 

$ 

t 

5 < ^ 

10 

c.  Section  3 of  Sort 

Figure  2.  Checks  & Comparisons  in  the  Three  Sections 

of  the  Sort 

The  resulting  swaps  have  the  effect  of  concentrating 
the  highest  numbers  in  the  upper  half  of  the  array.  (See 
Table  1.) 

In  Section  2 (steps  6 through  20),  the  array  is  again 
broken  into  two  subsets,  one  consisting  of  all  the  odd- 
numbered  array  positions  and  the  other  of  the  even- 
numbered  positions.  Then  each  subset  is  individually 
put  into  correct  interna!  sequence.  The  processing  is 
oscillatory  in  character.  That  is,  successive  elements 
within  each  subset  are  compared,  alternating  the  two 
subsets  (1:3,  2:4,  3:5,  6:8,  7:9,  8:10)  until  a swap  is  re- 
quired; I call  this  ‘forward  checking’.  When  fprward 
checking  of  both  subsets  is  halted  by  the  need  for  a 
swap,  backward  checking  starts  within  the  subset  that 
needed  the  swap.  This  corrects  any  disordering  pro- 
duced by  the  first  swap.  Backward  checking  continues 
until  a pair  is  found  that  does  NOT  need  a swap;  then 
forward  checking  picks  up  from  the  point  at  which  it  left 
off.  This  process  shows  up  quite  clearly  in  Table  1 if  the 
variables  I and  L are  followed  down  steps  6 through  20. 
Comparisons  that  call  for  a swap  are  marked  with  an 
asterisk  (*). 

in  Section  3 (steps  21  through  30),  the  two  correctly 
ordered  subsets  are  merged.  The  comparisons  are  per- 
formed in  strict  numeric  sequence  (1:2,  2:3,  3:4.  . .etc.). 
Again,  forward  checking  proceeds  until  a pair  is  found 
that  requires  a swap;  then  backward  checking  is  per- 
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formed  until  a pair  is  found  that  does  NOT  require  a 
swap,  after  which  forward  checking  picks  up  from  the 
point  at  which  it  left  off. 

IMPLICATIONS  FOR 
ASSEMBLY  LANGUAGE  CODING 

When  using  the  bubble  sort  to  sort  strings,  any  string 
accessed  for  comparison  is  always  contiguous  to  the 
last  string  accessed;  thus,  accessing  the  new  record  is 
merely  a matter  of  adding  the  record  length  to  the  cur- 
rent pointer.  The  Shell-Metzner  sort,  however,  requires 
almost  random  access  to  the  records.  Further,  in  sorting 
a file  with  Editor-generated  headers  these  headers  must 
be  left  quite  undisturbed.  Otherwise,  the  Editor  will 
subsequently  be  unable  to  find  a given  record  and  may, 
indeed,  cause  a system  crash. 

In  addition,  the  field  on  which  sorting  is  desired  is  not 
necessarily  at  the  start  of  the  line.  I therefore  had  to 
establish  a reference  address  such  that  the  start  of  any 
given  record  could  always  be  found  by  adding  the  ex- 
pression (VARIABLE  times  LENGTH)  to  the  reference 
address  and  then  provide  for  offsets  which  would  skip 
over  the  header  itself  (both  in  comparisons  and  swaps) 
and  would  allow  the  sort  field  to  be  found  within  the 
given  record.  There  is  nothing  unusual  or  tricky  about 
these  procedures  — I explain  them  in  some  detail. 
However,  I do  so  merely  that  other  users  can  adapt  the 
program  without  too  much  trouble.  Adaptation  is  easy 
enough  when  you  understand  the  sort  mechanism,  but 
it’s  extremely  difficult  when  the  processes  are  not  clear. 

SPKG1  FILE  AND  TABLE  STRUCTURES 

In  order  to  understand  why  no  less  than  nine  para- 
meters must  be  passed  to  SORT  in  the  parameter  block 
and  how  these  parameters  are  used  by  SORT,  some  con- 
sideration must  be  given  to  the  data  structures  created 
by  SPKG1.  These  structures  are  illustrated  in  Figure  3. 
Figure  3a  shows  the  structure  of  files  created  by  the 
Editor  and  can  be  considered  the  general  case.  Figure 
3b  shows  the  structure  of  the  symbol  table  created  by 
the  Assembler  and  is  a special  case  of  the  general  rules; 
for  this  case,  header  size  = preliminary  bytes  = 0. 


PARAMETERS  CELSZ,  NCELS,  AND  HDRSZ 

Refer  first  to  Figure  3a,  which  shows  the  layout  of 
records  in  the  SPKG1  file  area.  Each  record  starts  with  a 
6-byte  header.  The  first  byte  is  a binary  number  specify- 
ing the  length  (in  bytes)  of  the  associated  record,  in- 
cluding both  the  length  byte  itself  and  the  carriage 
return  (CR)  that  terminates  the  record.  The  next  four 
bytes  are  ASCII  decimal  digits  which  comprise  the  line 
number;  numbers  less  than  four  digits  long  are  padded 
with  leading  ASCII  zeros  (30H).  The  6th  (and  last)  header 
byte  is  a space  which,  by  convention,  must  be  present 
after  a line  number  and  must  not  be  present  in  the  four 
characters  of  an  executive  command.  Thus,  what  l shall 
call  the  “first  effective  byte”  of  a record  is  actually 
located  in  the  seventh  byte  position. 

Unless  modified,  the  SPKG1  input  buffer  will  hold  on- 
ly 80  characters,  including  the  CR  that  terminates  the 
record.  The  end  of  the  file  is  indicated  to  SPKG1  by  an 
EOF  marker  (01  HEX)  that  follows  the  CR  of  the  last  rec- 
ord and  indicates  a record  only  one  byte  long  (i.e.,  the 
EOF  marker  itself). 

Listing  2 shows  a dump  of  a short  file,  and  the  items 
described  above  are  all  indicated.  Note,  too,  that  the  line 
number  of  the  last  line  in  the  file  is  always  stored  as  four 
ASCII  decimal  digits  in  the  work  area  location  labeled 
MAXL  (at  102DH). 

Now,  if  we  specify  that  the  SORT  command  shall  oper- 
ate only  on  the  current  open  file,  that  all  records  in  the 
file  shall  have  exactly  the  same  length,  and  that  line  num- 
bers shall  start  at  0001  and  increment  by  1 up  through 
0255,  then  we  can  immediately  obtain  three  important 
parameters  required  by  SORT.  At  BOFP  (1029H)  in  the 
work  area  we  find  the  address  FILE,  which  points  to  the 
first  byte  of  the  first  record.  The  value  of  that  byte  is  the 
length  of  the  first  record  and,  by  definition,  of  all  subse- 
quent records.  We  can  therefore  read  that  byte  and  save 
it  as  CELSZ  in  the  parameter  block. 

Next,  at  MAXL  (102DH  through  1030H)  we  find  the 
highest  line  number  in  ASCII  decimal  format,  which  we 
can  convert  to  binary  and  save  in  the  parameter  block  as 
NCELS,  the  number  of  records  to  be  sorted. 
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And  thirdly,  by  definition  HDRSZ  (the  length  of  the 
header)  is  6.  We  need  to  Know  HDRSZ  so  that  when 
swaps  are  performed,  the  line  numbers  will  be  feft  in 
place,  and  only  data  following  the  header  will  be  moved. 
If  is  essential  to  leave  line  numbers  in  their  proper  se- 
quence; if  they  are  disordered,  the  Editor  will  not  be  able 
to  find  individual  records  in  the  sorted  file,  and  indeed 
any  attempt  to  do  so  may  cause  the  whole  Editor  pro- 
gram to  crash  and/or  destroy  the  file. 

THE  PBNUM  AND  SORTL  PARAMETERS 

To  satisfy  the  requirement  that  the  sort  field  to  be  ex- 
amined by  the  compare  routine  may  be  placed  anywhere 
in  the  record,  it  is  necessary  to  compute  the  number  of 
preliminary  bytes  (PBNUM)  between  the  end  of  the 
header  and  the  start  of  the  sort  field.  To  allow  several 
different  sorts  to  be  performed,  using  a different  sort 
field  (such  as  name,  city,  telephone  number,  etc.)  each 
time,  the  starting  column  and  length  of  the  sort  field  are 
specified  as  parameters  associated  with  the  SORT  com- 
mand. The  driver  (SRTF)  calls  the  SPKG1  subroutine 
ETRA  to  extract  these  two  parameters,  normalize  them, 
and  place  them  in  the  first  eight  bytes  of  the  12-byte 
ASCII  buffer  (ABUF,  starting  at  107EH). 

There  are,  unfortunately,  no  suitable  conversion  rou- 
tines in  SPKG1,  and  the  binary  buffer  holds  these  para- 
meters in  packed  BCD  format;  the  driver,  therefore,  calls 
its  own  conversion  routine  (DECBN)  to  do  the  conversion 
from  ASCII  decimal  to  binary.  After  conversion,  1 is  sub- 
tracted from  the  starting  column  number  to  obtain  the 
number  of  Preliminary  Bytes,  which  is  stored  at  PBNUM 
in  the  parameter  block,  and  the  sort  field  length  is 
stored  (unchanged)  at  SORTL. 

THE  START,  CRCEL  AND  CRCL1  PARAMETERS 

We  are  now  in  a position  to  compute  a reference  point 
(X)  from  which  the  effective  addresses  of  all  records  in 
the  file  can  be  computed  as  displacements  equal  to  J 
times  CELSZ  (where  J is  any  variable  used  by  the  sorting 
algorithm).  Since  the  variables,  when  calling  for  data, 
always  have  a value  of  1 or  greater,  we  must  arrange  that 
the  expression  X+  (1  * CELSZ)  will  bring  us  to  the  start- 
of-fiie  address  FILE  (Figure  3a).  Thus,  address  X must  be 
equal  to  FILE-CELSZ;  we  now  add  to  this  the  value  of 
HDRSZ  as  an  initial  offset;  the  value  FILE-CELSZ  + 
HDRSZ  is  saved  in  the  PB  location  START  as  our  refer- 
ence point. 

Thereafter,  computing  START  + (J*CELS)  will  in  all 
cases  point  to  the  first  effective  byte  of  the  record 
whose  line  number  corresponds  to  the  current  value  of 
the  variable  J,  The  routines  DISPI  and  DISPL  evaluate 
this  expression  separately  for  the  sort  variables  I and  L 
in  order  to  locate  the  records  to  be  processed.  The 
resuiting  addresses  are  stored  in  the  parameter  block  at 
CRCEL  and  CRGL1 , respectively,  for  use  by  the  compare 
and  swap  routines. 

The  compare  subroutine  retrieves  the  current  values 
of  CRCEL  and  GRCL1  and  adds  the  value  of  PBNUM  to 
each  of  them  to  find  the  start  of  the  sort  fields  to  be 
compared.  (In  the  case  of  the  Symbol  Table,  PBNUM  is 
always  zero;  thus,  the  addition  has  no  effect  on  the 
result.)  The  string  comparison  subroutine  COMST  is 
then  called  to  do  the  comparison  and  return  the  result  in 
the  A register. 

The  swap  subroutine  (XFER),  if  invoked,  also  retrieves 
the  current  values  of  CRCEL  and  CRCL1  and  uses  them 
as  the  addresses  at  which  swapping  is  to  start.  How- 
ever, when  initializing  the  count  of  bytes  to  be  swapped, 
it  must  subtract  HDRSZ  from  the  record  length  CELSZ. 
If  the  unmodified  record  length  were  used  as  the  count, 


the  swap  would  move  all  bytes  from  the  first  effective 
byte  of  record  I (or  L)  up  to  and  including  the  last  header 
byte  of  record  1 + 1 (or  L+  1). 

THE  EXIT  PARAMETER 

Because  the  SORT  routine  may  be  invoked  from  a 
number  of  different  drivers  and  processing  to  follow  the 
sort  depends  upon  what  is  being  sorted,  each  driver 
must  provide  the  address  of  the  routine  which  is  to  take 
control  upon  completion  of  the  sort.  This  address  must 
be  deposited  (LO,  HI)  in  the  2-byte  reserved  location  EX- 
IT in  the  parameter  block. 

All  other  explanations  required  to  implement  the  sort 
are  given  in  the  commented  listings.  Listing  3 shows  a 
test  file  sorted  (a)  by  name,  and  (b)  by  telephone  number. 
Listing  4 gives  the  code  and  comments  for  the  Symbol 
Table  Driver  (SRTDV)  and  the  SORT  routine  itself. 
Listing  5 gives  the  code  and  comments  for  the  File 
Driver  (SRTF)  used  for  sorting  Editor-Created  files. 

Listing  6 is  the  file  checking  routine.  Finally,  Listing  7 
contains  the  code  and  brief  comments  for  the  routine  by 
Jay  Cotton  to  print  the  Symbol  Table.  These  all  have 
sorted  symbol  tables. 

OPTIONAL  FILE  CHECK 

During  data  entry,  it  is  difficult  to  ensure  that  each 
record  is  the  same  length  unless  it  is  terminated  with  a 
printing  character.  Even  then,  editing  may  change  the 
length  of  a line  unless  great  care  is  taken.  After  SORT 
had  totally  destroyed  a 200-record  file  that  had  not  been 
saved  on  tape,  l figured  that  an  extra  page  of  code  would 
be  cheaper  than  a hospital  bill  for  ulcers  or  acute  anxie- 
ty neurosis. 

CHECK,  for  which  the  code  is  given  in  Listing  7r  is  in- 
voked from  the  main  command  fable.  If  checks  the 
length  of  every  record  and  prints  the  line  numbers  of  any 
records  that  do  not  match  line  0001  and  then  returns 
control  to  the  Executive,  CHECK  fetches  the  start  of  file 
address  from  BOFP,  accesses  the  byte  at  that  location, 
and  saves  it  in  register  B for  comparison.  This  byte  is 
the  length  of  the  first  record,  which  is  used  by  SORT  as 
the  CELSZ  parameter. 

CHK1  is  the  main  checking  loop,  which  checks  the 
length  of  each  record  in  turn  against  the  value  in  B.  As 
each  byte  is  fetched  into  A,  it  is  first  checked  to  see  if  it 
is  01  (i.e.,  the  end-of-file  marker).  If  the  byte  is  not  EOF,  it 
is  compared  to  S.  If  A=  B,  the  record  is  good,  and  ADR 
is  called  to  add  the  length  value  in  A to  register  pair  HL 
which  then  point  to  the  length  byte  of  the  next  record. 
However,  if  AOB,  the  ERR  subroutine  is  called.  After 
pushing  HL,  BC,  and  PSW  onto  the  stack,  ERR  fetches 
the  line  number  (in  ASCII  decimal  digits)  from  the  next 
four  bytes  of  the  bad  record  and  writes  them  to  suc- 
cessive locations  in  the  error-list  area  RERR.  Then  the 
registers  are  restored  and  the  next  record  is  checked. 

When  CHK1  finds  the  EOF  marker  01,  control  is  trans- 
ferred to  DONE.  The  EOF  marker  is  deposited  at  the  end 
of  the  error  list,  and  pointer  HL  is  set  to  the  start  of  the 
error  list. 

PERR1  looks  for  the  EOF  marker;  if  EOF  is  not  pre- 
sent, PERR2  outputs  a 4-digit  line  number  to  the  con- 
sole, issues  a CR  and  LF,  and  loops  back  to  PERR1 . This 
process  continues  until  the  EOF  marker  is  found  and 
when  NERR  prints  the  'ALL  ERRORS  LISTED1  message 
and  returns  control  to  the  Executive. 

I made  this  check  a self-contained  routine  with  a sep- 
arate command  since  I prefer  to  do  all  checking  in  the 
Entry/Edit  stage.  However,  it  would  be  quite  easy  to 
modify  the  routine  so  that  it  is  invoked  automatically  by 
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SORT  driver  and  denies  access  to  SORT  itself  if  any  er- 
rors are  found*  Also,  if  the  desired  sort  field  has  special 
characteristics  that  are  not  validated  by  the  entry  pro- 
gram, validation  routines  could  be  added* 

SYMBOL  TABLE  PRINTER 

The  commented  code  for  the  symbol  table  printer  by 
Jay  Cotton  is  given  in  Listing  7.  This  module  was  origi- 
nally invoked  by  the  assembler  upon  completion  of  the 
assembly.  However,  when  I installed  the  symbol  table 
sort,  the  calling  sequence  was  changed  so  that  the 
assembler  Invokes  the  symbol  table  sort  driver  SRTDV, 
which  places  the  address  of  the  symbol  table  printer  at 
EXIT  in  the  parameter  block.  Thus,  the  printer  is  not  in- 
voked until  sorting  has  been  completed. 

To  allow  the  symbol  table  to  be  printed  at  any  time 
with  the  SPKG  0.5  command  ‘PS’  (or  a similar  command 
in  SCS),  the  content  of  NOLA  (number  of  labels,  at 
1098H  in  the  work  area)  is  transferred  to  a counter  loca- 
tion (COUNT,  GDF9H),  which  is  then  counted  down  by 
the  symbol  table  printer  until  exhausted.  Control  is  then 
returned  to  the  Executive* 

After  the  header  'SYMBOL  TABLE’  has  been  printed,  the 
labels  and  their  associated  addresses  are  printed,  four  to 
a line*  The  loop  in  statements  540-565  inserts  four  blanks 
between  label/address  pairs.  This  spacing  can  be  ad- 
justed by  changing  the  argument  of  the  MVI  A instruction 
at  statement  540;  however,  if  the  spacing  is  reduced  to 
less  than  3 blanks,  the  table  becomes  difficult  to  read.  □ 
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this  method  should  be  tempered  in  the  light  of  Knuth’s 
comment  that  this  method,  beaten  only  by  the  QUICKSORT 
for  very  large  files,  Is  extremely  inefficient  for  files  of  less 
than  1,000  items,  and  for  files  of  less  than  100  items  can  be 
beaten  soundly  even  by  the  despised  bubble  sort. 

5.  Rerko,  Andrew  J.  “Sorting  Routines”,  Kilobaud,  No.  4,  April 
1977.  BASIC  implementations  of  the  bubble  and  ripple 
sorts,  with  good  trace  examples  to  show  the  mechanism. 
Well-presented  within  its  limited  scope. 

6*  Graham,  Neill.  Microprocessor  Programming  for  Computer 
Hobbyists * TAB  Books,  1977.  An  excellent  reference  work. 
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390  I-i-m 

400  IF  I->1  THEN  300 
410  J-J+1 

420  IF  J>K  THEN  250 
430  GOTO  290 

440  * „ . 

450  PRINT  SORT  DONE,  C COMPARISONS  & S'  SWAPS. 

460  FOR  Z-61-C  TO  -3  STEP  -1 
470  PRINT 
480  NEXT  Z 

482  PRINT  TAB (19)  TABLE  2.  DATA  SEQUENCES 

483  PRINT  TAB(4) ' STEP ' TAB ( 23)  Array  position' 

485  PRINTUSING  530 , No . , -1-' , -2- ' , '-3- ' , ‘-4-  * -5-  . -6-  , '-7- ' , '-8-  , -9-  ,'-l0# 

490  FOR  P*1  TO  C 

500  PRINTUSING  530,  P,B(P,1)  ,B(P,2)  ,B(P,3)  , B ( P , 4 ) , B ( P , 5)  * B ( P , 6)  ,B(P,7)  , B ( P , 8 ) .B(P,9)  * 8 ( P * 1 0) 
510  NEXT  P 
520  STOP 

530  : Ml  III  III  It#  **«  *•«  •••  **• 

>FAST 

10:02  SEP  16  LKEYSORT2... 

278  25  47  27  69  240  6 95  180  5 

ADJUST  PAPER  TO  LINE  3 OF  NEW  PAGE 
WHEN  READY,  GIVE  RETURN. 

? 


LISTING  2 

SYST 

APPLE  V2.6 

ID1800  19BC  LENGTH  BYTE  END  OF  RECORD  LB 


4 ASCII  DECIMAL 
DIGITS  OF  RECORD  NO. 


1800 

30 

30 

30 

31 

/20 

20 

31 

20 

41 

52 

42 

55 

54 

48 

4E 

1810 

4 F 

54 

2C 

20 

43/ 

! 2E 

20 

20 

20 

20 

20 

20 

32 

35 

32 

2D 

1820 

38 

37 

36 

31 

>(2  5)  30 

30 

30 

32 

20 

20 

32 

20 

57 

49 

1830 

4C 

4C 

49 

41 

4D 

53 

2C 

20 

4A 

2E 

20/ 

2jL 

20 

20 

20 

1840 

20 

39 

37 

39 

2D 

30 

35 

34 

31 

tie 

30 

30, 

Jr 

20 

1850 

20 

33 

20 

4A 

41 

4D 

45 

53 

2C 

20 

52 

2E 

53 

2E 

20 

20 

1860 

20 

20 

20 

20 

20 

20 

38 

33 

32 

2D 

34 

35 

35 

33 

0D 

25 

1870 

30 

30 

30 

34 

20 

20 

34 

20 

52 

4F 

4 E 

41 

4C 

44 

53 

4 F 

1880 

4E 

2C 

20 

41 

2E 

53 

2E 

20 

20 

20 

20 

37 

37 

35 

2D 

34 

1890 

34 

39 

38 

0D 

25 

30 

30 

30 

35 

20 

20 

35 

20 

4A 

4F 

48 

18A0 

4E 

53 

4F 

4 E 

2C 

20 

52 

2E 

4A 

2E 

20 

20 

20 

20 

20 

20 

18B0 

36 

38 

36 

2D 

35 

38 

31 

38 

0D 

25 

30 

30 

30 

36 

20 

20 

18C0 

36 

20 

41 

42 

52 

41 

48 

41 

4D 

53 

2C 

20 

42 

2E 

4A 

2E 

18D0 

20 

20 

20 

20 

20 

33 

33 

34 

2D 

35 

34 

35 

34 

0D 

25 

30 

18E0 

30 

30 

37 

20 

20 

37 

20 

53 

4D 

41 

47 

4 F 

56 

49 

43 

2C 

18F0 

20 

4E 

2E 

20 

20 

20 

20 

20 

20 

20 

36 

36 

35 

2D 

39 

39 

1900 

32 

39 

0D 

25 

30 

30 

30 

38 

20 

20 

38 

20 

47 

52 

4 F 

47 

1910 

41 

4E 

2C 

20 

57 

2E 

4A 

2E 

20 

20 

20 

20 

20 

20 

20 

36 

1920 

38 

33 

2D 

32 

31 

32 

38 

0D 

25 

30 

30 

30 

39 

20 

20 

39 

1930 

20 

47 

52 

4 F 

50 

50 

45 

52 

2C 

20 

53 

2E 

20 

20 

20 

20 

1940 

20 

20 

20 

20 

34 

33 

31 

2D 

38 

35 

32 

39 

0D 

25 

30 

30 

1950 

31 

30 

20 

31 

30 

20 

48 

41 

52 

52 

49 

53 

2C 

20 

4A 

2E 

1960 

43 

2E 

20 

20 

20 

20 

20 

20 

20 

37 

34 

39 

2D 

37 

35 

32 

1970 

39 

0D 

25 

30 

30 

31 

31 

20 

31 

31 

20 

4A 

4F 

4 E 

45 

53 

1980 

2C 

20 

43 

2E 

41 

2E 

20 

20 

20 

20 

20 

20 

20 

20 

33 

36 

1990 

38 

2D 

35 

38 

32 

32 

0D 

25 

30 

30 

31 

32 

20 

31 

32 

20 

19A0 

5A 

41 

43 

48 

41 

52 

49 

41 

53 

2C 

20 

4D 

2E 

5A 

2E 

20 

19B0 

20 

20 

20 

32 

34 

37 

2D 

30 

39 

31 

38 

0D 

(0T>-  END  OF  FILE 

0002 

1 

arbuthnot,c. 

252-8761 

0003 

8 

GROGAN,  W.J. 

683-2128 

0004 

9 

GROPPER,  S. 

431-8529 

0005 

10 

HARRIS,  J.C. 

749-7529 

0006 

3 

JAMES,  R.S. 

832-4553 

0007 

5 

JOHNSON,  R.J. 

686-5818 

0008 

11 

JONES,  C . A . 

368-5822 

0009 

4 

RONALDSON,  A.S. 

775-4498 

0010 

7 

SMAGOVIC,  W. 

665-9929 

0011 

2 

WILLIAMS,  J. 

979-0541 

0012 

12 

ZACHARIAS , M.Z. 

247-0918 

SORT 

23 

\ 

8 (BY  TEL.  NO.) 

LIST 

V ^ 

0001 

12 

ZACHARIAS,  M.Z. 

247-0918 

0002 

1 

ARBUTHNOT , C . 

252-8761 

0003 

6 

ABRAHAMS,  B.J. 

334-5454 

0004 

11 

JONES,  C . A . 

368-5822 

0005 

9 

GROPPER,  S. 

431-8529 

0006 

7 

SMAGOVIC,  W. 

665-9929 

0007 

8 

GROGAN,  W.J. 

683-2128 

0008 

5 

JOHNSON,  R.J. 

686-5818 

0009 

10 

HARRIS,  J.C. 

749-7529 

0010 

4 

RONALDSON,  A.S. 

775-4498 

0011 

3 

JAMES,  R.S. 

832-4553 

0012 

2 

WILLIAMS,  J. 

979-0541 

SORT 

i. : 

2 (BY  ACCESSION  NO.) 

LIST 

4 

0001 

l 

ARBUTHNOT, C. 

252-8761 

0002 

2 

WILLIAMS,  J. 

979-0541 

0003 

3 

JAMES,  R.S. 

832-4553 

0004 

4 

RONALDSON,  A.S. 

775-4498 

0005 

5 

JOHNSON,  R.J. 

686-5818 

0006 

6 

ABRAHAMS,  B.J. 

334-5454 

0007 

7 

SMAGOVIC,  W. 

665-9929 

0008 

8 

GROGAN,  W.J. 

683-2128 

0009 

9 

GROPPER,  S. 

431-8529 

0010 

10 

HARRIS,  J.C. 

749-7529 

0011 

11 

JONES,  C . A . 

368-5822 

0012 

12 

ZACHARIAS,  M.Z. 

247-0918 
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PLEASE  NOTE: 

Beginning  this  month  a new  format  will  be  used  for  running  listings. 
In  most  cases  this  format  will  allow  the  listings  to  be  printed  in  a 
larger  type  size  making  them  more  legible  and  easier  to  use. 


LISTING  4 


FA  00 

0810 

•GENERALISED  SUBROUTINE  TO  SORT  FIXED-LENGTH  RECORDS  INTO  ALPHANUMERIC  ORDER 

FA  00 

0020 

* 

FA00 

BB3B 

* 

VERSION  5 7.  11/81/77 

FA80 

0040 

* 

hy  CHRIS  TEHHY 

FA0  0 

0050 

# 

FA0  0 

0060 

• This  routine  sorts  records  of  fixed  lenoth  [up  to  255  bytes) 

FAB  0 

0070 

•into 

alphanumeric  order  of  their  sort  fields  These  sort  fields 

PABB 

0080 

•may 

be  up  to  255 

bytes  lono,  and  may  be  placed  at  any 

FAB  0 

0090 

•fixed  point  in  the  record.  It  is  the  caller's  responsibility 

FA0  0 

0100 

•to  place  the  following  data  in  a HAH  parameter  block  accessed 

FA0  0 

0110 

•by  SORT:  1)  START,  the  address  of  the  first  effective  byte  of  the  first 

FABB 

0120 

•record  to  be  Ported*  2)  nCELS , the  number  of  records  to  be  sorted: 

FABB 

0130 

•3)  CELSZ,  the  record  length*  4)  SORTL,  the  lenoth  of  the  sort 

FABB 

0140 

•field;  and  5)  PBNUM,  the  number  of  bytes  between  the  header  and 

PABB 

0150 

•the 

sort  field* 

and  6)  RDR5Z,  the  no*  of  bytes  in  the  header. 

FA00 

0160 

•In  addition,  the  calling  sequence  must  specify  the  routine 

FABB 

0170 

•to  which  control 

will  be  relinquished  on  completion  of  the  sort. 

FA0  0 

0180 

•The 

address  (LO, 

HT]  of  that  routine  must  be  placed  in  EXIT. 

FABB 

0190 

•Given  below  is  a 

typical  driver  for  sortinc  and  printing  the 

FA0B 

0200 

•symbol  table  generated  by  the  FROTECH/lHSAI  Software  Package  n 

FA  0 0 

0210 

* {originally  created  by  Hjcrotec).  The  SORT  subroutine  uses  subroutines 

FABB 

0228 

•contained  in  SPKG  I,  but  these  ere  listed  in  the  accompany! no 

FA00 

B 2 30 

•documentation  so 

that  SORT  can  be  used  without  SFKG  1. 

FA#  0 

B 2 4 0 

* 

FA80 

0250 

* 

FA00 

0 2 60 

SP 

EQU  6 

FA  00 

8270 

STACK 

EQU  0E340H 

(or  any  other  convenient  value) 

FA  00 

3A 

98 

10 

0200 

SRTDV 

LDA  NOLA 

Fetch  no.  of  labels  in  symbol  table 

FA0  3 

07 

0 290 

ORA  A 

Set  CRU  status 

FA  04 

CA 

A? 

00 

0300 

JZ  EXEC 

No  labels,  return  to  SPKG  1 

FA0  7 

32 

F2 

FA 

0310 

STA  NCELS 

Store  this  number  in  parameter  block  (PS) 

FA  0 A 

31 

40 

E3 

0320 

LXI  SR, STACK 

FA0D 

3E 

07 

0330 

MV I A, 7 

Set  up  record  lenoth  for  symbol  table 

FAB  F 

32 

F3 

FA 

B 34  0 

STA  CELSZ 

and  stash  it  in  PB, 

FA1 2 

3 E 

05 

0350 

KVI  A, 5 

Set  up  lenoth  of  sort  field  for  symbol  table 

FA14 

32 

F4 

FA 

0 3 60 

STA  SORTL 

and  stash  it  in  Pb. 

FA  17 

AF 

0 370 

XRA  A 

Set  up  number  of  prior  bytes  [8  for  symbol  table) 

FA  1 0 

32 

F5 

FA 

0380 

STA  PBNUM 

end  stash  it  in  PB„ 

FA  1 B 

32 

F6 

FA 

0390 

STA  HDRS2 

Also  clear  HDftSZ  (no  hdr  in  sym.  tab.) 

FA1E 

21 

1C 

11 

0400 

LXI  H , S¥HT“ 

7 Set  up  addr.  of  teble-CELSZ. 

FA21 

22 

ec 

FA 

0410 

SH  LD  START 

and  stash  it  in  the  PB. 

FA  2 4 

21 

72 

0D 

0420 

LXI  H , PSYH 

Set  the  addresn  for  exit  to  table  prtr  on  completion. 

FA27 

22 

F7 

FA 

0430 

SHLD  EXIT 

and  staah  it  in  the  PB 

FA2A 

0440 

•The 

displacement 

of  any  record  is  now  START+ (I*CELSZ) , where 

FA  2 A 

045B 

•I  io 

any  variable  specifying  a record  to  be  compared  or  swapped. 

FA2A 

0 4 60 

•The 

1st  record  is  therefore  numbered  1 (not  8), 

FA2A 

0470 

* 

FA2A 

0 4 80 

* 

FA2A 

0490 

• 

FA2A 

0500 

•SORT 

is  a Shell- 

Metiner  sortino  routine  using  five  variables: 

FA2A 

0510 

•rjreo  B) , Jfreo  C),  Klrec  D) , L|reg  £> . 9nd  M(reo  H). 

FA  2 A 

0528 

•For 

details,  refer  to  accompanying  documentation. 

FA  2 A 

3A 

F2 

FA 

0 530 

SORT 

LDA  NCELS 

Get  number  of  records 

FA2D 

67 

0548 

HOV  H , A 

M-NCELS  (initialisation  only) 

FA2E 

7C 

0558 

NEHP5 

MOV  A,  H 

Start  a new  peas 

FA2F 

S7 

0 56  0 

QRA  A 

clear  carry 

FA30 

IF 

0578 

RAR 

H- I NT (M/2) 

FA31 

B7 

&S80 

ORA  A 

Set  status  fl^e 

FA  3 2 

<7 

6590 

MOV  H , A 

Save  new  valve 

FA  3 3 

CA 

9E 

FA 

0600 

jz  rrNls 

Job  done,  exit. 

FA36 

3A 

F2 

FA 

0616 

LDA  NCELS 

) 

FA39 

94 

0620 

SUB  H 

)K-N-M  and  save  in  raa  D 

FA3A 

37 

06  30 

MOV  D hA 

) 

FA3B 

0 E 

01 

0640 

MV I C,1 

Set  J-l 

FA3D 

41 

0650 

SORT! 

MOV  &,C 

Set  i-J 

FA3E 

70 

066  0 

SGRT3 

HOV  A , B 

) 

FA3P 

B 4 

0670 

add  n 

)set  L-r+n 

FA4  0 

5F 

0600 

E, A 

) 

FA41 

069  0 

* 

FA41 

0 70  0 

•The  DlStn  and  [>rsFL  routines  can  SETAD  to  compute  the 

FA4i 

8710 

"the  effective  addresses  (cxoludlnq  header  bytes)  of 

F6  FA 
F3  FA 

EE  FA 
P0  PA 


FAB9  05 
FA BA  C2  B3  FA 
FABD  C9 
FABE 
FABE 
FABE 
FABE 
FABE 
FABE  E5 
FABF  D5 
FACfl  C5 
FAC 1 3A 
FAC 4 
FAC  5 3A 
FACE  90 
FAC 9 47 
FAC A 2A 

FACD  eb 

FACE  2A 
FADl  1A 
FAD 2 4 P 
FADS  ?E 
FAD  4 12 
FADS  71 
FAD 6 IS 
FAD?  23 
FADE  05 
FAD 9 C2  D1  FA 
FADC  Cl 
PADD  D1 
FADE  El 
PADP  C9 
PABfl 
FAE0 
PAE0 
FAE8 
FAEfl 
FAEfl 
FA  EC 


FA  EC 
PA  EC 
FA  EC 


1620  NOTl 
16':0 
1640 
1650 


DCB  B 
J«2  LOOP 
BET 


DpcreDicrit  count. 

Continue. 


TAP9 
PAP9 
FAF9 
FAFS 
PAF9 
FAF9 
FAP9 
SYMBOL  TABLE 


1660 
1670 
1600 
1690 
1700 
1710 
1720 
1730 
1740 
1?  50 
1760 
17  70 
1700 
1790 
10  0 0 
1010 
me 

1630 
IB*  0 
1050 
I960 
1870 
1880 
1890 
1900 
1910 
1920 
1930 
1940 
1950 
I960 
1970 
1980 
1998 
20  0 0 


•XFER  loaciR  the  Start  addresses  of  cell  {11  and  cell 
•DE  end  HL  respectively,  and  then  does  the  swap. 

•the  number  of  hytes  to  be  swapped  is  loaded  from 
•CELSZ  into  the  counter,  B, 

XFER  PUSH  H 


PUSH  D 
PUSH  B 
LDA  II  DP  S Z 
MOV  B , A 
LDA  CELSZ 
SUB  B 
MOV  B , A 

XFER2  LHLD  CRCEL 
XCHG 

LHLD  CPCLl 

XFEH3  LDAX  D 
HOV  C ,A 
HOV  A , H 
STAX  D 
HOV  H ,C 
INX  D 
I NX  H 
DCB  B 
JN2  XFER3 
POP  B 
FOP  D 
POP  H 
BET 


Save  variables 
Load  hdt  size 

and  save  in  temp  storaoe* 

Cet  record  lenath, 

subtract  hdr  size  so  as  not  to  swap  hdrs, 
and  save  difference  as  byte  counter. 

Set  address  of  cell  (I) 
and  put  In  DE. 

Get  address  of  cell  (L) . 

Starts  the  actual  swap. 

Char  ( J) — 7C  reo 

Cher (L)  replaces  chert!) 

Chart!)  replaces  char tL) 

Bomp  pointers 
Decrement  byte  count 
Loop  till  done 

Restore  the  variables 


05 

2810 

5C0MP 

FA 

EB 

PA 

20  2 0 

1A 

2030 

96 

2 04  0 

13 

2858 

23 

2060 

CA 

£0 

FA 

2070 

C9 

2880 

DONE 

2090 

* 

2100 

A 

2110 

•THIS 

00 

00 

2120 

START 

ee 

80 

2130 

CRCEL 

00 

00 

2140 

CRCL1 

08 

2150 

NCELS 

00 

2160 

CELSZ 

00 

217# 

SORTL 

00 

2 1 B 0 

PBNUM 

2198 

* (or  1 

80 

2200 

HDRSZ 

00 

00 

2218 

EX  IT 

2220 

* 

2238 

•THESJ 

2240 

NOLA 

2250 

EXEC 

2260 

S7MT 

2270 

PS  KM 

22B0 

ADR 

•SCQMP  is  a comparison  routine  to  handle  no-parity  strings  (bit  7*0). 
•The  sort  field  lenoth  is  passed  in  B.  end  the  result  Is 
•returned  in  A.  A<0  if  $D£<SHL,  A-0  if  SDE-SKL,  and 
*A>8  if  SDE55HL.  The  hiqh-order  bytes  are  weighted  by 
•comparing  them  before  the  low-order  bytes. 

DCB  B Decrement  byte  count* 

JM  DONE  All  byte  pairs  compared. 

LDAX  D Get  a byte  from  sort  field  (I) 

SUB  K Subtract  corresponding  byte  from  sort  fireld  < L ) . 

INX  D Bump  the 

INX  h pointers* 

JZ  SCCmp  If  bytes  eouel,  no  test  nest  pair. 

FtET  Return  with  result  in  A 


Reference  point  from  which  displacements  are  measured. 
Address  of  record  specified  by  variable  I. 

Address  of  record  specified  by  variable  L* 

Number  of  records  in  table. 

Record  length  {in  bytes). 

Lenoth  of  sort  field. 

Displacement  of  nort  field  from  start  of  record 
End  Of  header  if  HDRSl  is  non-zero) . 

No.  of  bytes  in  record  header  (6  for  files.  8 for  symtabj . 
Address  of  routine  to  be  executed  on  completion  of  sort* 

•THESE  ABE  THE  EQUATES: 

EQU  1090H  NO.  Of  labels*  this  value  poes  to  NCELS. 

EQU  0A7H  Exit  tO  SCS  Executive 
EQU  1123H  Start  address  of  symbol  table. 

EQU  0D72H  Address  of  Symbol  Table  printer. 

EQU  5B0H  SCS  routine  to  add  A to  HL. 


ADR 

#5R9 

CELSZ 

FAF  3 

COMP 

FA  5 8 

CRCEL 

FA  EE 

CRCL1 

FAF0 

DrSPI 

FA41 

DISPL 

FA4E 

DONE 

FAEB 

EXEC 

00A7 

EXIT 

FAF7 

FINIS 

FA9B 

HDRSZ 

FAF6 

LOOP 

FAB  3 

MULT 

FAAE 

NCELS 

FAF  2 

ME  WPS 

PA2E 

NOLA 

1098 

NQTl 

FAB9 

PBNUM 

FAFS 

PSKM 

8D72 

SCOHP 

FAE0 

SETAD 

FA9F 

SORT 

FA2A 

SQRT1 

FA  3D 

SORT  2 

FA3E 

SOFT  3 

FA92 

SORTL 

FAP4 

SP 

0006 

SPTDV 

FA09 

STACK 

E348 

START 

FA  EC 

SYHT 

1123 

TEST 

PA7Q 

XFEH 

FABE 

XFER2 

FACA 

XFER3 

FADl 

LISTING  5 


FB0fl 
FB08 
FB00 
FB00 
FBB0 
PR#  8 


BB10  •driver  for  sorting  records  in  a standard  spkg  1 file 

0010  * VERSION  1*0,  8/22/77 

0020  • by  Chris  Terry 

00  30  * 

0040  'This  driver  obtains  computes  all  the  parameters  required 
@050  *by  the  SORT  routine  for  sortinq  record*  contained  in  a 


SOFTWARE  SECTION SOFTWARE  APPLICATION 


NOVEMBER  1978  INTERFACE  AGE  133 


FA41 

mi 

FA41 

FA41 

FA4 1 

PA41 

E5 

PA4  2 

D5 

FA  4 3 

C5 

FA  4 4 

70 

FA4  5 

CD 

9F 

FA 

FA  4 0 

22 

EE 

FA 

PA48 

Cl 

FA4C 

Dl 

FA4D 

El 

PA4E 

FA4E 

85 

PA4F 

D5 

FA  56 

C5 

FA  51 

7B 

FA52 

CD 

9 F 

FA 

FA55 

22 

F8 

FA 

FA56 

Cl 

FA59 

Dl 

FA5A 

El 

FA5B 

FA5B 

E5 

FA  SC 

D5 

fasd 

C5 

FASE 

3A 

F4 

FA 

FA61 

47 

FA62 

3A 

F5 

PA 

FA65 

2A 

Ffl 

FA 

FA68 

CD 

B9 

8 5 

FA6B 

EB 

FA6C 

2A 

EE 

FA 

FA6F 

3A 

F5 

FA 

FA72 

CD 

B9 

8 5 

FA75 

EB 

FA76 

CD 

Efl 

FA 

FA?9 

Cl 

FA7A 

Dl 

FA7B 

El 

FA?C 

FA7C 

FA7C 

B7 

FA7D 

CA 

92 

FA 

PA  00 

FA 

92 

FA 

FA  S3 

CD 

HE 

FA 

FA  06 

7 0 

FA  0 7 

94 

FAflfl 

4 7 

FA0  9 

CA 

92 

FA 

FA0C 

DA 

92 

FA 

FA0F 

C3 

3E 

FA 

FA  9 2 

1C 

FA  9 3 

7A 

FA9  4 

B9 

FA  9 5 

DA 

2£ 

FA 

FA90 

C3 

3D 

FA 

FA  9 B 

2A 

F7 

FA 

FA9E 

E9 

FA9F 

FA9F 

FA9F 

FA9P 

FA9F 

FA9F 

FA9F 

FA9F 

FA9F 

FA9F 

FA9F 

16 

06 

FAA 1 

5F 

FAA*2 

3A 

P3 

FA 

FAA  5 

CD 

AE 

FA 

FAA8 

EB 

FAA  9 

2A 

EC 

FA 

FAAC 

19 

FAAD 

C9 

FAAE 

FAAE 

FAAE 

FAAE 

FAAE 

FAAE 

21 

00 

00 

FABl 

06 

0 0 

FAB  3 

29 

FAB  4 

67 

FAB  5 

D2 

B9 

FA 

FAB0 

19 

8720 
0 7 30 
0 7 40 
0750 
0760 
0770 
0700 
0790 
0 000 
0010 
0 0 2 0 
0030 
0040 
0 0 50 
0SC0 
@870 
8000 
0090 
0900 
0918 
0928 
0930 
0940 
0950 
0960 
0978 
9988 
0990 
1800 
1018 
1028 
1030 
1040 
1050 
1060 
10  70 
10B0 
1096 
1108 
1116 
1120 
1130 
1140 
1150 
1160 


1170 
1180 
1190 
1260 
1210 
1220 
1230 
1240 
1250 
1260 
1278 
1280 
1298 
1300 
1310 
1328 
1338 
1340 
1350 
13' 8 

13  70 
1388 
1390 
1488 
1410 
1428 
1430 
1448 
1450 
1468 

14  70 
1480 
1498 
1500 
1518 
1520 
1530 
154  0 
1550 
1560 
1570 
1586 
1590 
1600 
1610 


‘record  and  record  |L) , The  computed  addresses  are 

*h cashed  in  CRCEL  and  CRO,l  . respectively,  for  use  bv  the 
■ compare  (COMP)  and  swap  (XFEEl)  routines. 

■All  variables  are  saved  on  entry  and  restored  on  return. 
BISPI  push  n 
PUSH  D 
PUSH  0 

MOV  A,B  Load  I as  multiplier 

CALL  SETAD  Compute  address  of  record  fry 

SHLD  CRCEL  and  save  it. 

POP  B 
POP  0 
POP  H 

■Restore  4 re-s^e  variables,  since  SETAD  uses  all  teas 


D IS  PL 

push  h 

PUSH  D 
PUSH  B 

MOV  A , E 

Load  L as  multiplier 

CALL  SETAD 

Compute  address  of  record  (L) 

SHLD  CRCL1 
POP  B 
POP  D 

and  save  it. 

POP  H 

COMP 

PUSH  H 
PUSH  D 
PUSH  B 

LDA  SORTL 

Fetch  length  of  sort  field. 

HOV  B f A 

and  gave  in  R, 

LDA  PBNUH 

Fetch  no.  of  prior  bytes, 

LHLD  CRCL1 

Fetch  addr . of  cell  (L) 

CALL  ADR 

Add  prior  bytes* 

XCHG 

e id  save  in  DE. 

LHLD  CRCEL 

Fetch  addr,  of  cell  (I) 

LDA  PBNUH 

Reload  no.  of  prior  bytes 

CALL  ADR 

Add  prior  bytes, 

XCHG 

Now  DE  point  to  sr tf Id ( I ] and  HL  to  srtfld(L) 

CALL  SCOKP 

Gq  do  the  compare. 

POP  B 

return  with  result  in  Ah 

POP  D 

and  restore 

* 

POP  H 

all  variables. 

* 

TEST 

ORA  A 

Set  CPU  status  flags 

JZ  S0RT3 

If  MINUS  or  ZERO,  then  no  swao  needed 

JM  S0RT3 

so  continue  worklria  with  variables; 

CALL  XFER 

else  call  the  swap  routine. 

MOV  A , B 

| 

SUB  H 

) Set  I-I-K 

MOV  B , A 

) 

Jt  SORT 3 

If  new  I is  zero 

JC  SORT 3 

or  negative,  an  process  J t K; 

JHP  S0RT2 

else  loop  to  set  new  l. 

S0PT3 

I NR  C 

Yes,  increment  J 

MOV  A , D 

Fetch  K 

CMP  C 

Is  ,7>K? 

JC  NEW  PS 

Yes,  start  a new  pass  j 

JMP  S0RT1 

else  continue. 

FINIS 

LHLD  EXIT 

Job  done;  find  where  to  OO, 

PCHL 

and  ao  there. 

■THESE  A BE  THE  SUBROUTINES; 

♦SETAD  calls  MULT  to  multiply  a variable  (Out  in  E,  with  0-8) 

■ by  the  cell  lenqth,  loaded  into  A.  The  product  appears  in  ML, 
■and  is  the  displacement  from  START  to  the  1st  effective  byte 
■of  the  record  specified  by  the  variable.  Mote  that  START 
■includes  an  offset  for  any  header  bytes  (line  no.,  etc.). 

■The  displacement  is  transferred  to  register  pair  DE;  then, 

■after  HL  have  been  loaded  from  START,  the  displacement  is  added. 
SETAE)  MV  I D , 0 Clear  D 

HOV  E,A  Put  the  variable  (the  multiplicand)  In  E. 

LDA  CELS Z Load  the  cell  length  (multiplier)  into  A. 

CALL  MULT  Go  do  the  multiplication. 

XCHG  Save  the  product  in  DE. 

LHLD  start  Lead  ML  with  the  base  address, 

DAD  D and  add  the  di sol acevent. 

RET  HL  point  to  the  1st  byte  of  the  record. 

■ record  specified  by  the  variable. 


■MULT  multiples  an  S^bit  unsigned  variable  (in  8) 
■by  the  fl-hit  unsigned  record  length  (in  A), 

■and  returns  with  the  product  in  ML. 


MULT  LXI  H , 0 
MV I B , 8 
LOOP  DAD  H 
RLC 

JNC  HDT1 
DAD  n 


Clear  product  registers. 

Set  up  count. 

Shift  partial  product  left. 
Rotate  multiplier  bit. 

Jump  if  not  1. 

Else  add  multiplicand. 


FB8  0 

0066 

F B 0 0 

0076 

FBB0 

08  8 0 

F080 

0098 

F 0 0 0 

0180 

FB00 

0118 

FB08 

0128 

F&BB 

0138 

FB00 

0148 

PB00 

6150 

FBBB 

0160 

FB88 

0178 

FB08 

0160 

FB00 

0190 

FB00 

0200 

FB00 

0210 

FB00 

8220 

FB00 

02  30 

FB00 

0240 

FB00 

0250 

FBffJ 

0200 

Ffl  00 

8270 

FB00 

0260 

FB00 

0290 

FB00 

6300 

FB00 

0310 

FB0B 

0328 

FB06 

0340 

FB00 

31 

40 

E3 

0350 

FB8  3 

CD 

99 

01 

0368 

FB06 

CD 

A6 

01 

0370 

PB69 

81 

2D 

10 

0300 

FB8C 

CD 

34 

8 2 

6390 

FB0F 

7D 

0400 

FBI  0 

32 

F2 

FA 

0410 

FBI  3 

2 A 

29 

18 

8420 

FBI  6 

7E 

0430 

FBI? 

i: 

F3 

FA 

8440 

FBI  A 

21 

7E 

18 

0450 

FBI  D 

16 

84 

0460 

FB  l F 

CD 

5& 

FB 

0470 

FB22 

?B 

0480 

FB23 

3D 

0498 

FB24 

32 

F5 

FA 

8 500 

FB27 

21 

82 

10 

0510 

FB?A 

16 

04 

0520 

FB2C 

CD 

SB 

FB 

8538 

FB2  F 

7B 

0548 

FB  38 

32 

P4 

FA 

0556 

FB33 

2A 

29 

16 

0560 

FB36 

3E 

86 

8 570 

FB  3 B 

32 

F6 

FA 

0500 

FB  3B 

CD 

B9 

05 

0596 

FB3  E 

3A 

F3 

FA 

0666 

FR41 

CD 

50 

FB 

0610 

FB4  4 

6620 

FA  4 4 

22 

EC 

FA 

0638 

FB4  7 

21 

RA 

88 

8648 

FB4A 

22 

F7 

FA 

0658 

FB4D 

C3 

2 A 

FA 

0660 

FR56 

0670 

FB56 

0660 

FB50 

0690 

FB50 

0700 

FB50 

0710 

FB50 

0720 

FBS0 

0730 

FB50 

0 74  0 

FB50 

0 7 50 

FB50 

0 760 

FB5  0 

0770 

FB50 

0 70  0 

FB50 

8790 

FB58 

D5 

8608 

FB51 

5F 

0818 

FB52 

7D 

0828 

FB5  3 

93 

0830 

FB54 

6 F 

6840 

FB  5 5 

TC 

0850 

F&56 

DE 

00 

0860 

FBbB 

67 

0670 

FB59 

Dl 

0860 

FB5A 

C9 

0890 

FB5B 

090  6 

FB5B 

6910 

F&5B 

0920 

F&5B 

0936 

FB5B 

6 94  0 

FBbB 

0950 

‘standard  file  generated  by  spkg  i.  All  records  in  the 
*file  have  a 6-byte  header  constat ina  of  the  record^ienoth 
**>ytp,a  4-dlait  decimal  line  number,  and  i apace.  The  HDRSZ 
•parameter  is,  therefore,  set  to  6 by  the  driver  [see  figure  1, 
■record  layout. 

•All  records  in  the  file  must  have  the  same  length;  any  record 
•*hich  has  short  data  must  be  padded  to  the  full  length  with  soaceS 
■and  terminated  with  a printing  character  (e  '*  >* 

‘Line  numbers  must  beoin  at  8801  and  increase  by  If  if  Chin 
‘rule  is  not  followed,  the  driver  will  compute  an  incorrect 
■number  of  records  and  the  sort  will  fail, 

■The  form  of  the  sort  command  is; 

■ SORT  col  len 

■where  'col  ' is  the  column  in  which  the  sort  field  starts 
‘(column  L beina  the  first  column  after  the  header  space), 

■and  'len'  is  the  lenoth  (in  columns)  of  the  sort  field. 

■Roth  values  are  decimal. 

■Durino  the  sort,  if  variable  r has  the  value  7,  then 
■DATA [I)  is  contained  in  file  line  8887, 


■PATCH.  In  the  SPKG  1 command  table,  insert  the  following 
■command  at  a convenient  point; 

■ 53  4P  52  54  00  FB  (SORT  FB00) 


‘THIS  IS  THE  DRIVER; 

STACK  EOO  0E348H 

SRTF  LX  I SP, STACK 
CALL  2BUF 
CALL  VALC 
LX I B,MAXL 
CALL  A DEC 
MOV  A , L 
STA  HCELS 
LHLD  BOFP 
MOV  A , H 
STA  C ELS  Z 
LXI  H,A&UF 
MV I Dr  4 

CALL  DEC BN 
MOV  A,E 
DCP  A 
STA  PBNUH 


Extract  the  command  oarameters 

Find  highest  line  number, 

and  convert  to  binary 

Max,  no,  of  records  currently  255* 

Stash  number  in  parameter  block. 

Point  to  first  byte  of  file  (record  length) 
Get  the  lencth  into  A , 
and  stash  in  the  PB* 

Point  to  1st  parameter 
Bet  index  for  4 digits 
Convert  to  binary  with  result  in  DE 


subtract  l from  start  col.  of  sort  field, 
and  stash  it  in  PBHUM  as  no.  of  or ior  bytes* 


DE 


LX I H , ABUF+  4 Point  to  2nd  parameter 
HVJ  D , 4 Set  index  for  4 digits 

CALL  DEC BN  Convert  to  binary  with  result 
MOV  A,E  Put  L5B  in  A 

STA  SORT),  and  stash  in  the  PB  as  length  of  nort  field, 
LHLD  BOFP  Fetch  start-of-f Up  address, 

MV  I Ar6  Set  header  size  to  6, 

STA  HDRSZ  and  stash  it  in  the  PB 

CALL  ADR  HL  are  now  offset  to  col.  1 ol  Record  i. 

LDA  CELSI  Fetch  the  record  length  into  A, 

CALL  SBA  and  suhtract  it  from  HL,  which  now  point 
to  col . 1 of  Record  8 j 

SHLD  START  at  ash  this  reference  point  in  the  R&. 

LXT  H , EOR  Point  to  the  exit  destination, 

SHLD  exit  and  stash  this  address  in  the  PB. 

JMP  SORT  Go  do  the  sort. 


■On  completion  of  the  sort,  control  is  returned  to 
■the  SPKG  1 executive  ( S Y s a ) . rhe  sorted  file  can  then 
■ be  printed  with  line  numbers  (LIST  command)  or  without 
■them  [ PRNT  command),  A sample  run,  using  a test  file, 
■is  show n In  ficure  2. 


■THESE  ARE  THE  SUBROUTINES: 

4 

•The  SBA  subroutine  oiven  below  subtracts  the  content  of  A 

■ from  HL:  it  is  the  opposite  of  ADR  in  spkg  1* 

SBA  PUSH  0 
MOV  E r A 
MOV  A , L 
SUB  S 
HOV  L,A 
MOV  A , H 
SOI  0 
MOV  H,A 
POP  D 
RET 


■The  DEC  BN  subroutine  is  a modified  version  of  A DEC  in  SPKCi, 
•which  does  not  require  a 80  to  stop  scanning  digits. 

•It  accesses  just  four  ASCII  decimal  digits  in  the  portion 
‘in  the  portion  of  abuf  addressed  by  HL,  and  returns 
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FB5B 

0960 

•a  16-bit  binary 

number  in  DE, 

FB5B 

F5 

0970 

DEC  BN 

PUSH  PSW 

FB5C 

C5 

0980 

PUSH  B 

PB5D 

D5 

0990 

PUSH  D 

Save  initialised  index 

FB5E 

11 

00 

00 

1000 

LX  I D,0 

Clear  the  result  reaisters. 

FR61 

7£ 

1010 

LOOP 

MOV  ArH 

Fetch  an  ASCII  decimal  digit. 

FBB  2 

Dfi 

30 

1020 

SUI  30H 

Convert  to  BCUr 

FB6  4 

03 

1030 

ADD  E 

Herqe  in  the  partial  result. 

FB65 

5F 

1040 

MOV  E , A 

and  save  it  in  E , 

FB66 

Cl 

1050 

POP  E 

Get  index  (originally  pushed  from  D) 

FAST 

05 

1060 

DCR  B 

decrement  dloit  count. 

FBG8 

CA 

78 

FB 

1070 

JZ  FIN 

and  exit  if  done. 

FB6B 

C5 

1030 

PUSH  B 

else  save  updated  diuit  count, 

FB6C 

EB 

1090 

XCKG 

Brine  result  into  HL, 

FB6D 

29 

1100 

DAD  H 

multiply  by  2, 

FB6E 

£5 

1110 

PUSH  H 

and  save  partial  product. 

FB6F 

29 

1120 

DAD  H 

Multiply  by  2 again  (-  x4> 

FB70 

29 

1130 

DAD  H 

and  again  [■  x8) . 

FB71 

Cl 

1140 

POP  B 

Fetch  the  x2  Into  B 

FB72 

0 9 

1150 

DAD  B 

and  add  it  to  the  x8  (now  - x!0) , 

FB73 

EB 

1160 

XCHG 

and  put  the  xl0  product  back  in  DE, 

FB74 

23 

1170 

I NX  H 

Point  to  next  ASCII  dioit. 

FB75 

C3 

61 

FB 

1100 

JMP  LOOP 

and  continue. 

FB7S 

23 

1190 

FIN 

I NX  ft 

Point  to  last  dioit-tl. 

PB79 

Cl 

1206 

POP  B 

Restore  the 

FB7A 

FI 

1210 

POP  PSW 

registers  and 

P&7& 

C9 

1220 

RET 

return  to  caller. 

FB7C 

1230 

* 

F&7C 

12  40 

* 

FB7C 

1250 

•THESE  ARE  THE  EQUATES; 

PB7C 

1260 

I EH  F 

EQU  199H 

FB7C 

1270 

VALC 

EQU  1A6H 

FB7C 

1200 

HAXL 

EQU  162DH 

FB7C 

1290 

AD  EC 

EQU  234B 

FB7C 

1390 

NCELS 

EQU  0FAF2H 

FB7C 

1310 

BOFP 

SOU  1629H 

FB7C 

1320 

CBLSZ 

EQU  6FAP3B 

FB7C 

1338 

ABUF 

EQU  107EH 

FB7C 

1346 

PBNUM 

EQU  0PAFSH 

F67C 

1358 

SORTL 

EQU  0FAF4H 

FB7C 

1366 

HDRSZ 

EQU  0FAF6H 

PB7C 

1376 

ADR 

EOU  509H 

FB7C 

13B0 

START 

EOU  0FAECH 

FB7C 

1390 

EOR 

EOU  BBAH 

FB7C 

140  0 

exit 

EQU  6FAF7H 

FB7C 

1410 

SORT 

EQU  0FA2AH 

FB7C 

1420 

PSW 

EQU  6 

FB7C 

14  30 

SP 

EQU  6 

SYMBOL  TABLE 


ABUF 

1B7E 

A DEC 

0234 

ADR 

05B9 

BOFP 

1029 

CELSS 

FAF3 

DEC  BN 

FB5B 

EOR 

B0BA 

EXIT 

FAR  7 

FIN 

FB7B 

HDRSZ 

FAF6 

LOOP 

FP61 

MAX*, 

1#2D 

NCELS 

FAF2 

PEN  Uhl 

FAP5 

PSW 

0066 

SBA 

FBB  6 

SORT 

FA  2 A 

SQRTL 

FAP4 

SP 

0006 

$RTF 

FB00 

STAC* 

E34B 

START 

FAEC 

VALC 

0 1 A6 

ZBUP 

B3  99 

LISTING  6 


f 00  0 
FBB  0 
P&8B 
FB00 

p&ae 
FBB  0 
FB88 
FB80 
FH80 
FflS6 
FB86 
FB0  0 


0010 
0020 
00  30 
0040 
0050 
0060 
0070 
0030 
0090 
0100 
0110 
0120 


FB86 

41 

0130  • 

FB&e 

CD 

01 

0140  CHECK 

CALL 

CRLF 

FB&3 

11 

00 

Di 

0 1 $0 

ixt 

D,R£RR 

FBB6 

2A 

29 

10 

0166 

LHLD 

BOFP 

PB&9 

46 

0170 

MOV 

Bi  K 

FB0A 

7F 

01B0  CHK1 

MOV 

ft(H. 

PB0  0 

FE 

01 

0190 

CFl 

1 

PB9D 

CA 

A& 

FB 

6260 

JZ 

DONE 

F890 

10 

0210 

CMP 

B 

F&9 1 

C4 

9A 

P0 

0220 

CNZ 

ERR 

FB94 

CD 

B9 

05 

0230 

CALL 

ADR 

PB97 

FB9A 

C3 

6A 

PB 

0240 
0 2 50  • 

JKP 

CHKl 

FILECHECR 
by  Chris  Terry 
Version  1,2,  11/01/77 


•This  routine  is  called  from  the  pain  command  table,  it 
•checks  the  length  of  lino  0001  and  then  checks  to  see 
•that  all  subsequent  Lines  in  the  currently  open  file 
•have  exactly  the  same  length.  It  any  line  has  a different 
•length,  the  line  number  is  stored  in  a buffer  end 
•printed  after  the  last  line  has  been  checked. 


• Ac  k now l edge  the  c o mm and . 

•Set  pointer  to  start  of  error  list- 
•Get  address  of  line  0001 

•Save  length  byte  of  line  000!  for  comparisons. 
•Fetch  length  byte  of  line  to  be  tested? 

•Check  for  end-of-file  Parker- 
•if  EOF,  ao  print  error  list; 

•else  compare  current  length  byte  to 

that  “f  line  0001. 

* I f not  equal , <ro  store  line  number; 

**lrte  add  line  Jenoth  to  ML  to  access  next 
length  by te„_, 

•and  loop  beck  to  test  it. 


0D72 

0D7  2 
0D7  2 

0072 

0160  OUTS 

0170  AS PC 
0180  HO UT 

0190  BLKl 

EQU 

EQU 

EQU 

EQU 

136H 

1092H 

26DM 

290H 

•Outputs  a Sinale  character  to  the 

console 

•Convenient  2-byte  scratch  pad 
•Converts  binary  value  in  a to  2 

hex  diaits  & outputs  them 

•Outputs  a sinale  ASCII  space  to  console 

0072 

0200  ******** 

0D72 

0210  * 

0D72 

0226  * SETUP  AND  HEADER 

PRINTING i 

0D72 

3A 

96 

16 

0230  P5YH 

LDA 

NOLA 

•Get  number  of  labels 

0D75 

PE 

00 

0240 

CPI 

0 

•If  none. 

007  7 

CA 

BA 

0 0 

0256 

JZ 

FOR 

•ao  to  Exec? 

0D7  A 

32 

n 

to 

0260 

STA 

COUNT 

•else  save  count* 

0O7D 

21 

86 

00 

0 2 70 

LX  I 

H , HEAD 

•Point  to  headino 

0D80 

CD 

41 

01 

02  80 

CALL 

CRLF 

•and  space  down 

0D8  3 

CD 

4 1 

01 

0 290 

CALL 

CRLF 

•two  lines. 

&D-86 

CD 

AD 

02 

0 306 

CALL 

SCAN 

•Print  heading  and 

0D89 

CD 

41 

01 

0310 

CALL 

CRLF 

•another  blank  line. 

0D8C 

16 

00 

0320 

MV  I 

D r 0 

•initialize  1 abels-per-1 ine  count. 

0 DSE 

0330  • 

0D8F 

0340  ‘MAIN  PROGRAM  LOOP 

STARTS  HERE: 

0 DGE 

08 

05 

0350  PSYM1 

MV  I 

C , 5 

•initialize  characters-per-labe J count 

&D90 

7A 

0366 

MOV 

A , D 

•Examine  label  count  for  this  line 

6091 

£6 

03 

0370 

AMI 

3 

•If  more  than  three  orinted 

0D91 

CC 

41 

01 

0380 

Cl 

CRLF 

•start  a new  line? 

0D96 

14 

0390 

INR 

D 

•else  bumo  label  count. 

6D97 

U400  * 

0D97 

0418  * OUTPUT 

A LABEL? 

0D97 

7E 

0420  LOOP 

MOV 

A.M 

•Get  a byte  from  table 

0098 

46 

64  30 

MOV 

bhn 

•and  save  in  8 for  output. 

0D99 

FE 

00 

0440 

CPI 

0 

•If  it's  not  a zero  filler 

0D9B 

C 2 

A0 

BD 

0 4 50 

JNZ 

OVER 

•no  out Out  it; 

0D9E 

06 

20 

6460 

MV  I 

B t * ' 

•else  replace  zero  in  B by  an  ASCII  space 

0DA0 

CD 

36 

61 

6478  OVEB 

CALL 

OUTB 

•Output  the  character  in  B , 

0 DA  3 

23 

0480 

I NX 

H 

•Bump  the  pointer  up 

0DA4 

0D 

0490 

DCR 

C 

•and  the  ch ar s-per- 1 abe 1 count  down. 

0DA5 

C2 

97 

00 

0500 

JNZ 

LOOP 

"If  5-charscter  label  not  finished,  loop? 

0DAB 

06 

20 

0510 

MV  I 

B,  ' ' 

•else  load  a space 

0DAA 

CD 

36 

01 

0520 

CALL 

OUTB 

•and  output  it. 

0DAD 

0 5 30  * 

0DAD 

0540  ■ OUTPUT 

ADDRESS  ASSOCIATED 

WITH  LABEL? 

0OAQ 

?E 

0 550 

MOV 

A f M 

•Get  first  address  byte. 

0DA£ 

22 

92 

16 

0 560 

SHLB 

AS  PC 

•Save  table  pointer 

0DB1 

CD 

6D 

02 

0570 

CALL 

HQUT 

•Convert  byte  to  2 ASCII  hex  digits  and 

output  them. 

0PES4 

2A 

92 

16 

0580 

LHLD 

AS  PC 

•Restore  table  pointer. 

0DB7 

23 

0596 

INK 

K 

•burro  it  UP, 

0DB8 

7E 

0600 

MOV 

A , H 

•and  net  2nd  address  byte. 

0 DB9 

22 

92 

10 

0 610 

SHLD 

AS  PC 

•Save  pointer. 

0DBC 

CO 

60 

02 

0620 

CALL 

HOUT 

•Convert  and  output  2nd  address  byte 

0 DBF 

2A 

92 

10 

0 6 36 

LKLD 

AS  PC 

•Restore  pointer 

0 DC2 

23 

0 64  6 

[NX 

H 

•and  burro  it. 

0DC3 

0650 

• 

0DC3 

0660 

•OUTPUT  4 SPACES 

BEFORE  NEXT 

LABEL: 

0BC3 

3E 

0 4 

0670 

SPACE 

MVI 

A,  4 

•Initialize  space  count 

0DC5 

CD 

90 

0 2 

0660 

CALL 

BLKl 

•Output  a Space 

0DC8 

3D 

0690 

DCR 

A 

•Bump  counter 

B&C9 

C2 

C 3 

0D 

0700 

JNZ 

SPACE 

•If  not  done,  output  another 

space; 

0DCC 

0710 

* 

0OCC 

0726 

•UPDATE  LABEL  COUNT: 

0DCC 

3A 

F3 

0D 

0736 

LAB  UP 

LDA 

COUNT 

•Get  label  count 

0DCF 

3D 

0 74  0 

DCR 

A 

•decrement  it 

0DD0 

32 

F3 

0D 

0750 

STA 

COUNT 

•and  save  updated  count. 

0DO3 

FE 

00 

0766 

CPI 

ft 

•If  count  not  yet  zero. 

0DD5 

C2 

8E 

0 D 

0770 

JNZ 

PSYMl 

•loop  hacx  to  continue  line; 

0DD6 

0786 

• 

0DDB 

0796 

•THIS 

IS  THE  END 

OF  THE  MAIN 

PROGRAM  LOOP 

0 DDE 

0600 

0DD8 

0 610 

i 

0DD8 

0 &20 

•THIS 

IS  THE  CLEAN-UP  ROUTINE: 

0 DD8 

CO 

41 

01 

0630 

END 

CALL 

CRLF 

•Output  two 

0 DDB 

CD 

41 

ei 

8840 

CALL 

CRLF 

•blank  lines. 

0 DDE 

0 6 

12 

0858 

MV  1 

B,12H 

•Load  a Form-Feed  for  Diablo 

pr inter 

0 DEB 

CD 

36 

01 

0860 

CALL 

OUTB 

•and  output  it  to  printer. 

0DE  3 

C3 

ba 

00 

0870 

JMP 

EOR 

•Return  to  SCS  Executive;  all 

done . 

0DE6. 

0880 

HEAD 

ASC 

'SYMBOL  TABLE' 

0DF2 

6D 

0890 

OB 

0DH 

*CR  to  terminate  header. 

6DF3 

0DF4 

00 

0900 
a-QT  pi 

COUNT 

D& 

0 

•Temporary  storage  for  label 

count. 

SYMBOL  TABLE 


BLKl  0290 
BOR  00 BA 
LABUP  0DCC 
OVER  8DA0 
SPACE  0DC3 


CRLF  0141 
HEAP  0QE6 
LOOP  0D9  7 
PSY«  8D72 

symt  im 


E TO  5052 
HOUT  026b 
NOLA  10^R 
PSYMl  0 QBE 


END  0DDB 
I NT  T 4 045 
OUTB  01 36 
SCRN  02 AC 
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FB9A 

0260 

?B9a 

0 270 

4 

PB9A 

0260 

‘This  subroutine  copies  the 

line  number  of  a bad  line  into 

r & ci  a 

0296 

‘the  error 

list  buffer,  when 

check i no  |r  complete , an  EOF 

PB9A 

0300 

Ms  placed 

in  the 

first  free 

location  of  the  buffer. 

FB9A 

ES 

0310 

ERR 

PUSH 

H 

FB9B 

CS 

0220 

PUSH 

B 

FB9C 

F5 

0 3 30 

PUSH 

PSW 

•Save  the  registers. 

FB9D 

06 

04 

0340 

hvi 

B . 4 

•Set  counter  to  transfer  4 bytes 

FB9F 

23 

0350 

ERftl 

INX 

H 

•Move  file  pointer  to  1st  dluit  of  line  na. 

FBA0 

7E 

03fifl 

wov 

A ,H 

•and  fetch  dioit  into  A: 

PBAi 

12 

0 370 

STAX 

D 

•then  store  it  in  buffer 

F0A2 

13 

0 30  0 

INX 

D 

•and  bump  buffet  pointer. 

FBA  3 

05 

0390 

OCR 

S 

•Decrement  the  transfer  countf 

FBA4 

C2 

9F 

FB 

0400 

JNI 

ERR1 

•and  loop  if  count  not  exhausted? 

FBA7 

FI 

0410 

POP 

PSIif 

•else  restore 

FBA8 

Cl 

04  2 0 

POP 

B 

•ail 

FBA9 

El 

04  30 

POP 

H 

• reoi sters . 

P8AA 

C9 

0440 

RET 

•All  done,  return  to  check  another  line. 

fbab 

0450 

f BAB 

0460 

* 

FBAB 

0470 

♦Get  to  DONE  when 

the  CHKl  routine  finds  an  EOF  marker. 

FBAB 

0480 

♦The  EOF  is 

i deposited  in  the 

error  buffer  to  terminate  It? 

f BAB 

049B 

♦then  each 

4-diolt 

line  number  in  the  buffer  is  printed  and 

fbab 

0 500 

♦is  followed  by  a 

CRLF.  Buffer  scanning  stops  when  the 

F&AB 

0516 

•EOF  is  found. 

FBA& 

0520 

♦ 

FBAB 

12 

0 5 30 

OOHE 

STAX 

D 

•Deposit  the  EOF  found  by  CHK1  after  last  line  no 

FBAC 

21 

00 

01 

0 5 40 

PER* 

LX1 

H „ RERR 

♦Reset  pointer  to  start  of  error  buffer 

PBAP 

7E 

6550 

PGRRl 

HOV 

A , M 

•Fetch  byte  addressed  by  pointer 

FB&0 

PE 

01 

6560 

cpr 

1 

♦and  check  for  EOF. 

PBB2 

CA 

C6 

FB 

0576 

JZ 

KERR 

♦if  EOF,  co  print  final  message. 

FB05 

0E 

04 

0 580 

BVI 

C r 4 

•else  load  counter  to  print  four  digits. 

eeu? 

46 

6590 

P6FR2 

HOV 

•Load  a die  it  into  R 

FEES 

CO 

01 

36 

6600 

CAU. 

OUTS 

♦and  output  it  to  console. 

f EBB 

2 3 

0610 

[NX 

H 

•Bump  pointer. 

PBBC 

eu 

0620 

OCR 

C 

•and  decrement  dioit  count. 

FEED 

C2 

67 

FB 

6630 

JN2 

PURR  2 

•if  count  not  yet  0,  go  oet  another  dioitj 

FBCB 

CD 

01 

41 

0640 

CALL 

CRLF 

•else  issue  new  lire  command. 

FBC3 

C3 

AP 

FB 

0656 

JHP 

FERR1 

•and  qo  check  next  byte  for  EQF/line  no. 

FBC6 

0666 

FBC6 

0670 

• 

FBC6 

0660 

•This  routine  prints  the  final  messaoe  and  returns 

F6C6 

0690 

♦control  to 

i the  Executive. 

FBC6 

8700 

* 

FBC« 

21 

CF 

FB 

0718 

HERR 

LKf 

H , ftHSG 

♦Set  pointer  to  messaoe 

PBC9 

CO 

AD 

fl  2 

0720 

CALL 

SC  PN 

♦and  output  it. 

FBCC 

C3 

BA 

60 

0736 

■IWiP 

FOR 

♦All  done?  return  to  Exec. 

PBCP 

6740 

* 

FBCP 

6750 

RM5G 

A SC 

ALL  ERRORS  LISTED' 

PBE0 

00 

0760 

RASGt 

DB 

0DH 

♦CR  to  terminate  message 

PBE1 

0770 

FBE1 

0760 

* 

PBEl 

0790 

•THESE  ARE 

THE  EQUATES  I 

FfiFl 

0000 

RERR 

EQU 

0Q100H 

♦for  any  other  convenient  error  buffer  area) 

PBEl 

0010 

ADR 

ECU 

5B9H 

♦SPKGl  routine,  adds  accumulator  to  HL. 

FBEl 

0820 

5CRW 

EQU 

2ADH 

•SPKG1  routine,  prints  From  HL  until  CR  Found. 

PBEl 

08  30 

FOR 

EQU 

0BAH 

♦Entry  to  Exec  after  routine  completion. 

FBEl 

0040 

BOFP 

EQU 

10  29H 

♦Address  of  1st  byte  in  current  file  stored  here. 

FBEl 

8 0 50 

REA  BY 

SYMBOL  TABLE 


ADR 

05B9 

BOFP 

1029 

CHECK 

FOB  0 

CR  Kl 

FB8A 

DONE 

FBAB 

EOR 

00E5A 

ERR 

FB9A 

ERR1 

FB9F 

NERR 

FBC6 

PERR 

PBAC 

PERR  1 

PBAP 

PERR  2 

FBB7 

RERR 

0100 

RNSC 

FBCF 

PHSGl 

PBE6 

SCRH 

0 2 AD 

LISTING  7 


00?? 

Bun 

0D72 
0D72 
■0072 
0072 
0072 
0072 
0072 
0072 
0072 
0072 
0072 
0072 
0 D72 


0010 
0020 
0030 
0040 
00  50 


0000 
0098 
0100 
0110' 
0 120 
0130 
014  0 
0150 


* ROUTINE  TO  PRINT  THE  SYMBOL  TABLE  Of  THE  IHSkl  SCS 

* By  J,J,  Cotton 

* Version  2.1,  09/04/77 

* 

♦This  routine  is  called  upon  completion  of  the  symbol  table 
♦sort,  or  can  be  called  directly  by  SPKG  0 . $ command  PE  to 
♦print  the  symbol  table  at  any  time.  A number  of  the  SCS 
♦conversion  and  outputting  subroutines  are  called. 

•THESE  ARE  THE  EQUATES : 

KOLA  EQU  1 0 90H 

EQR  EQU  30  BAH 

CRLP  EQU  M 1 H 

SCRN  EQU  2ADH 

SYHT  EQU  1123H 


♦Number  of  labels  in  the  symbol  table 
♦Re-entry  point  to  SCS  Executive 
♦Outputs  a CR  and  LF  to  console 

•OUutputs  a strino  addressed  by  HL  till  CR  found 
♦start  of  scs  symbol  table 
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SOFTWARE  SECTION 


NORTHSHARE 

A Multiuser 
an  8080  or  Z80 


INTRODUCTION 

The  8080  and  Z80  microprocessors  can  directly  ad- 
dress 64K  bytes  of  memory  (0000  to  FFFF  HEX)  and 
have  256  addresses  available  for  peripherals  (00  to  FF 
HEX).  Computers  with  a front  panel  usually  use  address 
FF  HEX  for  the  switches  and  lights,  and  floppy  disk  in- 
terfaces may  utilize  several  more  of  the  addresses.  This 
still  leaves  room  for  many  additional  things  such  as  a 
video  terminal,  a line  printer  and  a tape  recorder. 

It  is  customary  to  allocate  two  addresses  for  ter- 
minals. One  (the  data  port)  is  used  for  the  transfer  of  in- 
formation, both  in  and  out.  The  other  (the  status  port)  is 
used  to  determine  the  condition  of  the  data  port.  A 
typical  output  routine  might  look  like  this: 


SYSTEM  SELECTION  ADVICE.  WE  WJLL  HELP 
YOU  TO  CHOOSE  FROM  THE  BEST  OF  EACH 
MANUFACTURER  TO  COMPLETE  THE  SYSTEM 
BEST  SUITED  TO  YOUR  NEEDS.  COME  SEE 
AND  TRY: 


PROCESSOR  TECH. 

SOL  20  SYSTEM 

TO L ZPU  Zl&K 

CROMEMCQ 

POLYMORPHIC 

VECTOR  GRAPHICS 

IMSAI 

SWTP 

INTEL 


\COM  DISCS 
NORTH  STAR 
TAR BELL 
SEALS 
DYNABYTE 
LEAR  ADM  3A 
COMPUCOLOR 
SOROC 
SANYO 


BYTE 


HITACHI 


ALPHA  MICRO  16  8 
OK  IOATA 
DECWRLTER 
MULTITERM 
S R POLYPHONIC 
COMPUTALKER 
S £ MUSIC 
1C  S SOCKETS 
TOOLS  SUPPLIES 
BOOKS  MAGAZINES 


LAWNDALE 

BYTE  SHOP 

the  affordable  computer  store 


16508  HAWTHORNE  BLVO. 
LAWNDALE,  CA  90260 
(213)  371-2421 

HRS:  TUE.-FRL  12-8,  SAT.  10-6 


TORRANCE 


BANKAMERICARD  * MASTERCHARGE  * AMERICAN  EXPRESS 


8000 

DBQG  OUTT: 

IN 

CSTAT 

;GET  CONSOLE  STATUS 

8002 

E640 

ANI 

OMASK 

MASK  FOR  OUTPUT 

8004 

CAOOSO 

JZ 

OUTT 

±OOP  UNTIL  READY 

8007 

79 

MOV 

A,C 

;GET  THE  BYTE 

8008 

D301 

OUT 

CDATA 

;PRINT  IT 

800A 

C9 

RET 

OUTT  is  the  output  subroutine  for  the  console,  CSTAT  is 
the  address  of  the  status  register,  CDATA  is  the  address 
of  the  data  register,  and  OMASK  selects  the  proper  bit. 
During  output,  the  computer  checks  the  status  register 
to  see  if  the  last  byte  that  was  sent  has  been  printed. 
One  of  the  bits  of  the  status  register  is  used  for  this  pur- 
pose. If  the  terminal  is  not  ready,  the  computer  continu- 
ally executes  the  first  three  instructions  shown  above 
until  the  terminal  is  ready. 

The  8080  usually  operates  at  2 megahertz  (MHz)  and 
the  Z80  at  2 or  4 MHz,  At  these  speeds,  the  microcom- 
puter is  operating  much  faster  than  the  peripheral.  This 
is  especially  so  for  a Teletype  which  runs  at  10  charac- 
ters per  second  or  a DECwriter  that  works  at  30  charac- 
ters per  second.  The  result  is  that  the  computer  Is  doing 
nothing  useful  while  it  is  looping  more  than  99%  of  the 
time.  Because  of  its  speed,  the  computer  can,  in  prin- 
ciple, operate  many  printers  simultaneously.  Instead  of 
reading  the  status  register  of  a single  terminal,  a com- 
puter can  poll  several  in  sequence.  If  one  terminal  is  not 
ready,  the  computer  goes  on  to  the  next. 

It  is  possible  to  design  a multiuser  system  by  utilizing 
this  difference  in  speed  between  the  computer  and  the 
terminals.  This  means  that  several  different  users  can 
simultaneously  solve  problems  (or  play  games)  on  their 
individual  terminals,  using  the  same  computer,  M/TS 
recently  released  a multiuser  disk  BASIC,  and  the 
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SOFTWARE  REVIEW 


Disk  BASIC  for 
Microcomputer 

Review  by  Alan  R.  Miller, 
Contributing  Editor 


Clairemont  High  School  Computer  Club  of  San  Diego 
has  announced  several  time-sharing  packages  using 
BASIC,  assembly  langauge,  and  some  other  languages. 

THE  BYTE  SHOP  MULTI-USER  BASIC 

A disk  BASIC  that  can  operate  up  to  four  different  ter- 
minals is  available  from  the  Byte  Shop  of  Westminster 
for  $48  plus  shipping.  The  package  comes  on  a North 
Star  diskette  that  contains  the  operating  system,  the 
regular  North  Star  extended  disk  BASIC,  and  two  pro- 
grams that  are  used  to  tailor  the  peripheral  routines  to 
your  terminals.  You  need  a minimum  of  24K  bytes  of 
memory  starting  at  2000  HEX.  Any  additional  memory 
can  be  allocated  among  the  terminals. 

Startup  couldn't  be  easier;  just  follow  the  instructions. 
You  boot  up  your  regular  North  Star  DOS  in  the  usual 
way,  switch  to  the  NORTHSHARE  diskette,  and  type: 

GO  BASIC 

LOAD  NORTHGEN 

RUN 


By  using  the  sample  run  at  the  back  of  the  manual,  you 
now  configure  the  diskette  to  your  system.  You  set  the 
number  of  time-sharing  terminals,  allocate  the  memory 
space  for  each,  and  set  the  size  of  the  input  and  output 
buffers.  Then  you  enter  the  particulars  for  each  terminal 
interface:  the  addresses  of  the  status  and  data  regis- 
ters, the  bits  that  indicate  input  ready  and  output  ready, 
and  whether  the  bit  is  high  or  low  when  ready.  If  you  are 
revising  the  table,  you  can  type  a carriage  return  if  the 
data  that  is  shown  is  correct.  Finally,  you  can  enter  a 
computer  program  that  will  initialize  the  terminal  ports 
if  this  is  necessary. 

Along  the  way,  you  are  asked  if  you  want  to  update 
the  disk.  Answer  yes.  The  sample  run  of  NORTHGEN, 
shown  at  the  back  of  the  manual  gives  all  the  user  com- 
mands in  lower  case.  When  l tried  using  lower  case,  the 
program  wouldn’t  accept  it.  Perhaps  the  difference  is  in 
the  personalized  DOS  routines. 

Although  it  doesn’t  say  so  in  the  manual,  you  type  a 
Control-C  when  you  have  finished  personalizing  NORTH- 
SHARE.  This  returns  you  to  BASIC.  Then  exit  to  DOS 
and  reboot: 


Control-C 
BYE 
JP  E800 


BITS 


ni 


g&ffTZj  Kiting  gy/g 


tel 


BYTES 

* Microcomputer  Service 

* Specialized  Hardware  Integration 

* Hardware  and  Software  Designs 

* Software  Development  Systems  to  your 

Specifications 

* Business  System  Hardware  for  Resale 

* Major  Manufacturers  (I  MS  A I Industrial 

Microsystems,  North  Star,  PerSci,  Soroc 
Tarbeli,  Xitan,  Vector  Graphic) 
Equipment  Stocked 


BITS  N BYTES 
College  Business  Park 
679  JiD”  S.  State  College  Blvd. 
Fullerton,  Calif.  92631 
(714)  379*8386 
NEW  HOURS! 

1 1 A.M.  - 6 PM.  M-F 
12-5  P.M.  Sat. 


Our  Representative  In  San  Diego!  Jim  Farthing 
(714)  421-1041 
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Sold  on 
Sol? 


Talk  to  The 
Microcomputer 

PeODle  ® A ^ol  comPuter  system  can  be  a big  help  to  any 
small  business.  In  more  ways  than  one. 

Sol  is  versatile*  It  can  do  your  ledger.  Solve  engineering 
problems.  Help  you  keep  up  with  paperwork.  Sol  can  even  entertain 
you.  Sot  will  do  mostof  the  thingsyou  can  do  with  a minicomputer, 
for  one  quarter  the  cost.  And  it  can  grow  with  your  ability  to  use  it, 

Sol  is  dependable.  Each  one  comes  with  a full  year’s  warranty. 
And  when  you  do  need  service,  just  call  us.  We  don’t  sell  what  we 
can’t  keep  running! 

If  you,  along  with  hundreds  of  others,  are  sold  on  Sol,  there's 
only  one  thing  left  to  do.  Talk  to  The  Microcomputer  People  * at 
Computer  Mart  of  Mew  Jersey  and  Computer  Mart  of  Pennsylvania, 
Write  or  call  us  today, 

Sol  is  brought  to  you  from  Processor  Technology  by  The 
Microcomputer  People  * 


Tttt  Microcomputer 


Computer  Mart  of  New  Jersey 

501  Route  27,  Iselin,  NJ  08830  • 201  283-0600 
Tue. -Sat. 10:00-6  00*  Tue  S Thur.  1119:00 

Computer  Mart  of  Pennsylvania 

550  DeKalto  Pike.  King  of  Prussia,  PA  16406*  215-265  2560 
Tue.-Thuf.  11:00-9:00  .Fit  & Sal  10:OO-5-QO 
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BASF  diskettes  . . . 

the  industry  standard 

100%  certified  at  single 
density.  Our  experience  in 
dicates  low  error  rates  at  4X 
single  density.  SATISFACTION 
GUARANTEED . Return  diskettes 
with  packing  list  in  original  con- 
tainer within  15  days  of  receipt  to 
obtain  refund, 
choose  from  the  following  one-side  diskettes 
8 INCH:  one  sector  (soft)  or  32  sector  (hard) 
SV4  INCH:  one  sector;  ten  sector;  16  sector 


Mix  or  match  boxes  of  20  diskettes  to  take  advantage  of 
quantity  40  or  80  VOLUME  PRIC1 NG: 


QTY. 

AMOUNT 

PRICE 

EACH 

10 

45*00 

4*50 

20 

85.00 

4*25 

40 

160.00 

4.00 

80  or  more 

288.00/80 

3.60 

TO  ORDER  state  size,  sector,  and  quantity.  Add  $5  00 
for  handling.  Wisconsin  residents  add  4%  sales  tax  or 
send  copy  of  your  resale  permit.  Please  allow  three 
weeks  for  personal  checks  to  clear.  Charge  and  cash 
orders  shipped  in  three  working  days. 


Madison  Business  Systems 

1863  Monroe  Street 
Madison.  Wl  53711 
Rhone  (608)  255-2236 

Open  106  Mon.^Sat. 


VISA' 

mmm 
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| , 

Of 

extensive 

business 

applications 

for  new  low  cost 

o 

computer  systems 

DOCTORS/DENTISTS 

MANUFACTURERS 

BUSINESSMEN 

LAWYERS /INSURANCE  AGENTS 
SCIENTISTS/ENGINEERS 

BYTE  OF  PALO  ALTO 
2233  EL  CAMINO  REAL 

> 

2 

PALO  ALTO,  CA  94306 
C415 ) 434-BYTE 

New  Store  Opening 

475  SACRAMENTO 
SAN  FRANCISCO,  CA  94111 

i 

If  the  diskette  was  properly  configured,  BASIC  will  now 
start  up,  and  all  terminals  will  simultaneously  print 
READY.  When  I went  through  this  sequence  with  a 
110-baud  Teletype,  a 300-baud  thermal  printer,  and  a 
9600-baud  video  terminal,  all  came  up  just  fine. 

The  first  thing  1 did  was  type: 

PRINT  SQRT(2) 

on  each  terminal,  and  each  responded  with  the  correct 
answer.  Then  1 wrote  a short  program  on  each  terminal 

and  ran  it: 

10  FOR  I = 1 TO  500 
20  PRINT  % 71, 1,  \% 

30  PRINT  % 13E3,  1/1, 

40  PRINT  % 8F4,  SGRT(I), 

50  PRINT  % 11F3,  LOG(I) 

60  NEXT 

RUN, 

Each  of  the  terminals  began  printing  out  the  requested 
information.  The  hardcopy  terminals  were  clearly  running 
at  their  usual  (relatively  slow)  speed.  The  video  terminal 
was  running  at  about  the  same  speed  as  the  hardcopy 
terminals.  There  was  clearly  a noticeable  slowdown  in 
the  response  to  input  for  all  terminals.  This  shouldn’t  be 
a problem,  however,  except  for  the  fastest  typists. 

SAVING  PROGRAMS  ON  DISK 

Programs  are  saved  on  disk  in  the  usual  way.  One  user 
at  a time  can  exit  to  DOS  with  the  command  BYE,  create 
a file  with  the  commands  GR  and  TY,  and  then  return  to 
BASIC  with  the  command  BA,  (If  you  return  with  the 
command  Bl,  the  existing  program  is  erased*)  Your 
BASIC  program  is  then  saved  with  the  SAVE  command. 

Only  one  terminal  can  be  in  DOS  at  a time.  If  a user 
tries  to  exit  to  DOS  while  another  user  is  there,  a 
message  is  printed  indicating  that  DOS  is  busy  and  to 
try  again  later. 

Most  of  the  North  Star  DOS  and  BASIC  commands 
can  be  used  with  NORTHSHARE.  The  exceptions  are 
the  DOS  commands  DT  and  IN  which  affect  the  entire 
disk  and  the  BASIC  PRINT  # commands  that  use  other 
terminals.  Also,  memory-mapped  terminals  such  as  the 
Processor  Tech  VDM  can't  be  used. 

POSSIBLE  PROBLEMS 

There  is  no  built-in  memory  protection.  Any  user  can 
clobber  any  other  with  the  FILL  command.  On  the  other 
hand,  users  can  communicate  through  the  FILL  and  EXAM 
commands*  The  CALL  command  can  be  used  to  branch 
to  a machine-language  subroutine.  However,  overall  per- 
formance can  be  seriously  degraded  if  too  much  time  is 
spent  this  way.  This  is  because  ail  other  terminals  cease 
operation  during  the  CALL. 

The  NORTHGEN  program  would  be  easier  to  use  if 
the  user  could  input  all  data  in  hexadecimal.  As  it’s  cur- 
rently written,  some  data  is  input  in  decimal,  others  in 
HEX.  For  example,  memory  size  for  each  terminal  is 
entered  in  decimal,  but  total  memory  size  is  entered  in 
HEX,  Fortunately,  the  terminal  and  port  data  are  entered 
in  HEX. 

CONCLUSION 

As  more  and  more  good  software  becomes  available, 
less  time  is  being  spent  writing  original  programs  and 
more  time  interfacing  to  other  people’s  work.  CP/M  and 
Electric  Pencil  that  have  been  reviewed  here  recently 
are  prime  examples.  NORTHSHARE  can  be  put  in  this 
same  category,  □ 
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INCOME  TAX  PREPARATION 

SOFTWARE 

This  is  a professional  tax  preparer’s  software  package.  Similar  to  many  of  the  computer  tax  services  available 
except  you  own  the  computer  and  all  processing  is  done  in-house.  This  package  was  used  by  a local  account- 
ant to  prepare  over  1500  returns  during  the  past  tax  season.  It  works  and  has  been  thoroughly  field  tested.  Data 
is  inputed  to  the  computer  from  a questionaire  completed  during  the  client  interview.  The  computer  processes 
the  data  and  prints  Federal  Form  1040  pages  1 & 2,  Schedules  A,  T.C.,  G,  D,  E,  SE,  2210,  4625  and  checks  max. 
tax  and  alternative  tax  computations.  The  California  Tax  version  prepares  the  related  state  forms.  The  pro- 
grams are  designed  for  the  alpha  micro  system.  They  may  be  purchased  separately  or  as  part  of  a complete 
computer  system.  Don’t  you  think  it’s  about  time  you  had  your  own  in-house  computer  system.  You  cannot 
afford  to  hesitate!  The  new  tax  season  is  almost  here.  Call  Mission  Control  today! 

Federal  Tax  Package  $1000.  CaliforniaTax  Package  $500. 

Dealer  inquiries  invited. 


FOR  YOUR  NORTH  STAR 


DISK  1 

This  entire  disk  consists  of  programs  devoted  to 
checkbook  analysis.  Don’t  compare  this  package  to 
simple  checkbook  balancing  programs  seen  elsewhere, 
it  is  much  more!  Year  to  date  totals  are  kept  for  each 
merchant.  Expense  analysis  by  month  is  available  for 
aU  checks.  Individual  checks  can  be  displayed  by  either 
merchant  name  or  check  description. 

$19.95 


DISK  3 

— Home  Inventory  Management  ■ valuable  persona! 
and  business  information  can  be  stored  here.  Useful 
for  filing  insurance,  fob  resumes,  and  medical  records, 

— Record  Album  Catalog  ■ this  program  records  in- 
formation about  your  record  albums.  The  data  can  be 
displayed  by  artist  or  title. 

— Birthday  Reminder  - you  never  need  to  forget  a birth- 
day in  the  future  as  this  program  will  remind  you  by 
name  or  month 

$19.95 


2008 W1LSHIRE  BLVD.  SANTA  MONICA 
829-5137 


DISK  2 

— Calendar  of  Events  - keep  track  of  upcoming  appoint- 
ments and  events  and  recall  them  by  date  or  type  of 
event. 

— Name  and  Address  Directory  - retain  the  name  and 
address  of  friends  and  businesses. 

— Personal  History  - keep  important  past  history  on 
file  for  easy  access  by  category  or  date. 

$19.95 


DISK  4 

— Personal  Journal  - the  journal  program  is  an  aid  to 
record  personal  information  as  in  a diary.  This  program 
has  the  ability  to  use  a password  to  record  confidential 
information  to  be  seen  only  by  the  user. 

— Magazine  Article  Index  - never  fumble  through  a 
table  of  contents  or  index  again!  You’ll  have  the  ability 
to  retrieve  information  about  important  articles  in- 
stantly. The  articles  can  be  displayed  by  magazine, 
category  or  title  which  will  assist  the  user  by  locating 
the  article  quickly. 

$19.95 


MISSION 

CONTROL 
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SOFTWARE  APPLICATION 


Beep-A-Bug 

By  Donald  Fitchhorn 

Business  Programmer,  MITS®  Computing  Services  Department 
Microsystems  Division,  Pertec  Computer  Corporation 
Los  Angeles,  California 


Remember  the  last  time  you  left  a "debugged”  pro- 
gram  running  and  went  off  to  do  something  else  while  it 
solved  your  problems  for  you?  Sure  you  do.  You  came 
back  an  hour  later  only  to  find  an  inactive  computer 
silently  displaying: 


NEXT  WITHOUT  FOR  IN  330 
OK 


An  entire  hour  was  wasted  while  you  thought  your  pro- 
gram was  working.  This  could  have  been  avoided  if  the 
computer  had  signaled  you  that  the  program  had  stopped. 

Maybe  you  have  a program  that  runs  for  a while  un- 
attended and  then  has  to  stop  and  wait  while  you 
change  a tape  or  type  in  more  data.  This  also  wastes 
your  time  if  you  are  not  sure  just  how  long  the  first  part 
of  the  program  takes. 

These  two  conditions  are  prime  candidates  for  a little 
«BEEP»  «BEEP»  routine:  a short  subroutine 
that  beeps  (like  an  electronic  digital  alarm)  until  some- 
one comes  to  see  what  it  wants. 

The  basic  subroutine  consists  of  four  lines: 


10000  CONSOLE18,0 
10010  FOR  I = 1 T0 100: 

IF  (I N P(1 6) AND  1) 

THEN  I = 100: NEXT 

ELSE  NEXT:  OUT17J:  OUT17,0:  GOTOIOOIO 
10020  CON  SO  LEI  6,0 
10030  RETURN 


Line  10000  tells  BASIC  not  to  look  for  input  from  the 
terminal  tor  a while.  Line  10010  performs  three  func- 
tions: 

1.  It  checks  to  see  if  a key  has  been  hit  on  the  terminal. 

2.  It  performs  function  1 one  hundred  times  to  pro- 
vide a delay  between  beeps. 

3.  It  tells  the  terminal  to  beep. 

Line  10020  is  reached  if  a key  Is  hit  on  the  terminal 
while  the  program  is  executing  line  10010.  It  instructs 
BASIC  to  look  at  the  terminal.  Line  10030  returns  back  to 
your  BASIC  program. 

It  you  are  interested  in  having  BASIC  execute  the 
beep  routine  when  it  sees  an  error,  you  will  need  a line  in 
your  program  that  forces  BASIC  to  let  your  program  han- 
dle errors.  This  statement  should  be  after  the  CLEAR 
statement,  if  there  is  one  in  the  program.  The  line  will 
look  something  like  this: 


70  ON  ERROR  GO  TO  10000 


This  line  tells  BASIC  to  GOTO  10000  if  it  encounters 
an  error  anywhere  in  the  program.  Change  line  10030  to 
read: 


10030  ON  ERROR  GO  TO  0 


This  instructs  BASIC  to  print  the  error  that  caused  the 
beep  routine  to  be  executed.  Example  1 illustrates  how 
this  works. 


EXAMPLE  1 

10  CLEAR  100 

7 0 ON 

* 

• 

ERROR  GOTO  10000 

* 

* 

300  FOR  1= 

1 TO  10 

310 

PRINT  I; 

320  NEXT 

330  NEXT 

10000 

* 

* 

CONSOLE18 , 0 

10010 

FORI 

=1  TO  100: 

IF 

(INP (16)  AND  1) 

THEN  1=100: 

NEXT 

ELSE  NEXT: 

OUT17 

,7: 

00117,0: 

GOTO 10010 

10020 

CONSOLE16 , 0 

10030 

ON  ERROR  GOTO  0 

RUN 

1 2 

3 

4 5 6 7 

8 9 

10 

<<BEEP>>  <<BEEP>>  <<BEEP>>  . 

■ * * 

(Type 

any 

character) 

NEXT  ’ 

WITHOUT  FOR  IN  330 

OK 

# 

# 

# 

These  are  just  two  examples  of  the  many  ways  that 
Beep-A-Bug  can  be  used.  There  are  other  things  that  can 
be  done  with  this  routine,  such  as  "Top  Secret”  program 
protection:  beep  if  someone  tries  to  break  through  your 
security.  It  could  also  be  used  as  an  alarm  clock  (if  you 
have  a Real  Time  Clock),  or  possibly  as  a metronome  if 
you  are  musically  inclined.  Use  your  imagination,  and 
remember:  if  you  make  a mistake,  Beep-A-Bug  will  lef 
you  know.Q 
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I.C/S  * RESISTORS  * TRANSISTORS  • CAPACITOR  $ • DIODES  * LC  SOCKETS  & PINS  * SWITCHES 
CLOCK  MODULES  • OPTOELECTRONICS  • BREAD  BOADING  & TESTING  DEVICES  * DRAFTING  SUPPLIES 
DATA  BOOKS  * HEAT  SINKS  * WIRE  * TOOLS  . , . AND  MORE  , . . WRITE  FOR  FREE  CATALOG 


IP 

* Trouble-free  Module! 
> 270°  Swivel  Mount! 

* Inlaid  Walnut  Chrome 
Trim  Bezel! 

* Ideal  for  Car,  Van 
or  Boat! 

3-5/ S"i2*3/lSJJ  Toll  x 
2- 1 / 8 J 1 Deep! 

Quick  and  Easy  To  Install! 


AN  MA'-TQ?  CLOCK  MODULI  BE  HATEOKAl  SEMICONDUCTOR  - fully 
nSilmbled  r«Ted.  and  ready  tp  run  wi  C VDC  this  0.3“  (liKwescent 
display  is  Migml  to  fCblfite  lhese  Koubltsimie  mechanicol  [lories  It  is 
protected  pgainsf  (mrgmpliye  uoltflgt  rrattsitiits  and  reversals  wilh 
tim«fcfep*Bg  inoinrcif«<t  to  9 YDC  oJicmarko  d.spiqy  brightness  canlral 
logic  blanks  the  display,  *ith  the  ignition  oV  reduce*  brightness  *0 
...  pnrh  or  head  lights  and  lq%w*  the  dash  fainn  dimmi  ng  taiwal 
selling  1 1*  i rystal  lime  Wise  QSSi/MJs  nn  (ttsilfaty  a!  1 Seconds  per  day 
et  J5  C 3-rd  ! seconds  per  doy  aver  ih-  mnge  of  fS  C to  G5C 
Alt  ATTB  ACTIVE  INLAID  WALNUT  i CHRQMf  TIMM  B£ML  - Designed  'o 
ye  either  Flush  mounted  or  used  ns  o fare  plate  fqr  the  rnchnurt  K 
deep  rete-.sed  display  elsnungtes  kjlar$  ond  refletlign  while  iry  blue 
a.- 1 r-.  M’fr  prouidrs  Dplintum  display  cOrt+rqsT 

A NUN  G LAfl E BLACK  ENCLOSURE  WITH  A JHP  SWIVEL  BRACKET- Is 

mute  ■ ' .'.ED.  prfqtKc  o«d  designed  V mounting  or  under  ir  against 
rhp  ■ r-  no  doth  or  ormgst  anywhere  .a  v4Uf  onr  vpn  a*  hoar  Or 
i ■ ^ > Ta:V  to?  it  yov  tlwn  J*j  ‘ ush  ntiruoi  the  be/e*  The 
en.ltr.u:-  bejel  iDrofc.nbfion  rm  be  flush  mounted  an  panel  mq  up  to 
'•  1 0 Jluri  ond  in  addition  is  designed  In  ht*  between  ilip  r.pt  pt  most 

■rS  ond  simple  se’'mg  of  hpprs 
■ the  igpiltOh  nirr  Thr-i.r*  vwitthfis 
ry I nr  en.Mnsure  nr  m iinitpd  *p 

A iff  OF  EAST  to  FOLLOW  INSTKUCTlONS  r guide  r 'op  try  rep 

Maunl  .ng  h at  d-flar  e inclultert 

MAT 003  Clock  Module  ond  Switches  only  , 15.95 

401  Bejel  nn<J  Enclosure  only 5.95 

5 00TK  Digi- Clock  Kit  lincMin  MMCW3  rsvHOi  > . . . 21.90^ 
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7*CSMN 


■||  D4ta-.hK]K  !.y?e.  nA’  ywi 

Ills  Til  wn 

CMOSPIJA  PK  TJ  (Pit.  Sy  y f.  NAT  ttwi 
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PAtll  BK.  p HS1  4MI  . , 
tWK'Ll*  DAlABr.  ?U"  Ni?  S|M1.  . 
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ytHtAWfl!*  HK  l Ji  e.  NA  r ‘.tMI 

A'jbiO  HftnOB&ak.  H‘p  NAr  sum  

SC  .WWlCHQ  ape  H1NPBK  'lAi  ^tMI  . 


1 PUSH  iUttOH  SWITCHES  ’ - y 

minu’p-s  arid  drsp'cy  ar-rryulinri  * ■ 
con  n nrrummd  direrily  nn  the  b- 


p CLOCK  muuullM 

[SALE  OF  SALES! 


VALIrt 

.LTfVW 

LiSflV 

5.2  'MV  . 
5.1i'4av 
*.j>sw  . 

J. X.T4V 

Sornv 
14.-7SV.  . 
IOi'BSV 
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7J0.WV 
330 TiV 
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:w;nv 

3».'JSV. 


PIISISA  3fil 

74W3S  « 

J«sm  .« 
TJISt  J3  .si 
7ILSI34  Jf 
74LS13S  n 
;ILS13»  73 

74U151  J! 
74UIS3  .75 
74Ut5i  1.50 
7MSHS  .71, 
74tSiiM  .73 
74UFJ7  .75 
.74LSISI  JJ 
74lil6fl  r« 
'74ISrftl  I 07 
HISltT.vi? 
W5l«  107  ' 
74LS164  1.07 
|4lS1«  I H 
74LSW  1.14 
JUSlfti  l.TJ  ' 
7413173  1 34  ' 
74L5174  l.«  ; 

7413UJ  M 
;J4LS1B1  7X  , 
741S‘W  Ml  , 
HLSHT  1.11 
7415.1  W ,(fl 
74I3T73  rot  ■ 
JJLilH  m , 

jiiii«  as 

Hli-'y.  .}* 
741SIW  M 
,-iLlytr  !.« 
74133*1  : w , 
741410  170 
7*133*3  l-rfi  , 
141ST44,  1.70 
74U7*?  TO  ' 


LWW 

swot: 

L741310N 


how  o»rarjsirKL4i;*-*«i40CP 

uk  pqr^y^or  |±v-^ 
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WBiHV. 
i nod,*  ioy . 
I J00.'  1*V 
TWO.' 35V. 

LOW.' MW. 

3300 i 6V 

53WI1PV 

tm.  nsv 

IMOiISV 

iJOOrfrv  . 

SW7HW 

3M0.'F4V 

j»0.'55V 

4T«t4V 


DIGI  KEY  MtftHi  OUAOTV  “KODUCTS 
TOLL  FREE  WATS  * VOLUME  DISCOUNTS 
- PREPAID  SHIPPING  ANO  INSURANCE  » 


r^MHOn  iStV  Ffrl  Ai 
HiV*!.  ITihVAil  IIP  .T^r  '-.1  <■  1(  h 

aw  orw’riF  * IS 

'ail/'  **Hf  1u  M H -I*  I.Mh  Oul  r>.  . 

rJi*Pftl  *r«(IWS.V>  h VOW**!. 

7}  ntioi  (UMW.I  '.«■  irftl  ihiawti'. 


NIBBLER 


[fCROCOMPU  ER  AT  A MICROPRICE! 

E KAil  HI  S 


13tiH«iMlSpT5#M  O 
Te  Npr*Ak.  Uasi.;  fteaui  i Tul  l> 

IK  N E E[|. Rantr  in  ROM  „nd  3K  it  HAM 
Kuril v 1 with  CUT  n*  Trifly  p- 


Hi  ?.  332i 
p.ml  H 2 2 3 
FLU*  SIXTEEN 
3ID7AN.4L 
ALL  FW  - 


346-5144 


2 T 8-63  7-6674 


DDN  T FORGET  OUR 
DISCOUNTS  WHEN  COMPARING  PRICES 

^1.  T ■ 


MOLEX  IX.  SOCKET  PINS 


Bishop  COOLGUO 
Light  Table 


DOUBLE  DJGJT  DISCOUNTS  SAVE  VOU  EVEN  MORE* 


W E 9 RU»4|SH  F,  BTl^rwj  pttih  IN'  IV 

Add  52,00  b* 

■ jj  ((ini  nil  tflftiaifliofcl#  I'r-si  nn( 

i.!0,75  -rturv^BLPr 

Atfd  SO  SO  -Iftl  -N  rri*^ 

Add  50,25  ' * ™* , 

Mhh  fknrnii  tfl”  PS4  & a 

NO  Ltiarge  PB  0^nv.,  ir  uv?  « 4 *■  ■ 
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INCOME  TAX  PROGRAMS 
FOR  TRS-80™ 

FOR  INDIVIDUALS: 

1040 A 4K  7.95 

1040  4K  14.95 

BUSINESS  & PROFESSIONAL: 

Full  systems  with  line  printer 
output  start  at 189.95 

FREE  3-PAGE  CATALOG 
AND  DESCRIPTION 


CONTRACT  SERVICES  ASSOCIATES 

1846  W.  Broadway  Anaheim,  CA  92804 


CITS  SPECIALS 
OF  THE 
MONTH 


I 


Floppy  Kit 
SA  SOI  floppy  (81  & disk  coot. 

kit  (S’ 100)  .. $599 

Add  On  Floppy  Drives 

SA  800/1  (SI  floppy $469 

SA  400  mini  fioppy , $285 

Centronics  779  printer $999 

Miscellaneous 

CP/M  Operating  Sysiem/Manuals. . . $89 
8"  Memorex  Diskettes 

(ISM  comp.) .. $3.50 

8M  Verbatim  Diskettes 

(IBM  comp) $3.99 

4"  Diskettes  $3.39 

16k  PAM  chips $9.75 

Pwr  Supply  cabinet  (mini  floppy)  . $79 
Pwr  Supply  cabinet  (floppy) $225 


'COMPUTER  IftfiRMCE  TECHNOLOGY 

P*riph**al  Ptodueu  Divtaon 

2080  South  Grand,  Grand  Centre.  Same  Ana.  CA  92705 


NEW!  19  TB 

MINICOMPUTER/ 

CATALOG  // 

usii  Si.OQO.UQQ  s m p-venrory  fealures  MM 

D EC . QAT.fi  General . plus  NEW  microtOiTipuler  JEH 

iirodutis  Hur.GrKis  ai  lens  at  auredifeie  M^M 

[fisernitiis  Some  new  m ordinal  caridns1  New 
Lisi  members  receive  ftieM  casamgj  M^M 

Newman  Computer  Exchange 

Pep!.  INI  Bp*  8&i0  Ann,  Arbor,  Mi  ufiiOT 

> 

i 

CP/MCOMPATIBLE  SOFTWARE 

Flexible  interactive  systems  for 

•General  Ledger  $400 

•Accounts  Receivable  $200 

Programmed  in  C BASIC  for  dual  diskette. 
User’s  operating  manuals  $5  each.  VA  resi- 
dents add  4%  tax, 

STARBURST  COMPUTER  GROUP 
Rt.  2,  Box  103*Aflon,  VA  22920*(&D4)  361-1  ISO 


UNEXPLAINED  GLITCHES/CRASHES? 

AC  Power  Line  surges  and  hash  could  be  the  culprit  l 
Our  Surge  Suppressors  and  Hash  Filters  curb  dam- 
aging surges  and  disruptive  hash.  Send  self- 
addressed,  stamped  envelope  for  FREE  Surge  and 
Hash  Cures  flyer.  Get  to  know  your  Supressor/Filter 
at  your  Dealer  or  direct. 

S/F  ■ K W-3  1 000  watt  I i ne  cord  un  it  $22.95 

ELF/T -10  10  amp  wire-in  unit  $1 9,50 

ELECTRON/C  SPECIALISTS,  DEPT . IF 
171  S.  Main  SI.,  Natick,  WIA  01760 


SOFTWARE  for  - A 

MICROPOLIS 

MICROPOLIS  BASIC  is  great  BUT- 
WE'VE  MADE  IT  EVEN  BETTER!!! 

The  BEM-1  makes  programming  a SNAP! 

* Append  programs  or  subroutines  from  disk. 

* Most  powerful  EDIT  function  available. 

(Change  a character,  a line, 

or  even  the  tine  number!). 

* Formatted  listings  for  easy  readability  cross- 
referenced  to  all  GOTO  and  GGSUB  entry  points. 
Correct  pagination  and  titling  with  any  printer. 

■ Sorted  list  of  ail  variables  and  function  calls 

* Computes  program  size,  variable  storage  space 
required  and  true  space  left . 

* Automatic  program  titling. 

* A renumber  that  does  it  all. 

* . And  even  more!! 

!00Hlif  compatible  with  all  your  programs 
No  increased  memory  requirement 
Fully  documented  user  manual 
Basic  Expansion  Module  (BEM-1) 

Available  from  stock  $45.00 
Coming  soon  - Optimising  Compiler,  full 
Business  packages.  & MUCH  MUCH  MORE1  F 

SYSTEMATION,  INC 
PCX  Box  75 
Richton  Park,  IL  6047 1 

(312)  481-2420  J 


SHORTY  CASSETTES 

C-10  low  noise  high  output.  Short  enough  to  rewind 
and  still  hold  many  programs.  “Scotch1*  brand  “Posi- 
Trak"  tape  in  special  shal is  with  spring  loaded  pres- 
sure pads.  $1.50  ea.  — 10  lor  $14.00, 

“SCOTCH”  Brand  DISKETTES 

Single  sided  ■ single  density.  Specify  disk  unit  — 
Regular  and  mint.  $5.25  ea  — 5 for  $25.50  — 10 
for  $44.00  in  2 piece  storage  box.  Send  $1,00  for 
complete  supply  catalog  with  refund  coupon. 


2400  BESSEMER  STREET 
WOODLAND  HILLS.  CA  91367 


1 


em 


BQB 


TRS-80 


Billiard  barf 
bounces  be- 
tween boxes 
of  different  dimensions  dashing 
through  doorways  and  slipping  down 
slides  Super  cassette  lor  demos, 
learning,  physics, 
fun.  Specify  Level 
lor  II  & 4K or  16K 

MICRO  LOGIC  CORP-,  BOX  174.  HACKENSACK.  NJ  07692 


$4.95 


(MSAI  8080  main  frame  64K  with 
Z-80  CPU.  SOROC  CRT.  Centron- 
ics 700  printers.  All  brand  new. 
Make  otter.  679-3355. 

PAX  Laboratories 

12615  Crenshaw  Boulevard 
Hawthorne,  CA  90250 


D.C.  METRO  AREA 
TYSONS  CORNER,  VIRGINIA 
COMPUTER  SYSTEMS  STORE 

Microcomputers  & Peripherals 
for  Home,  School,  & Small  Business 
1 984  Chain  Bridge  Rd.,  McLean.  VA.  22101 
703-821-8333 


6800  SOFTWARE 

REAL  TIME  CLOCK  — Software  + instructions  for 
adding  a REAL  TIME  CLOCK  to  your  computer.  For 
under  $3-  in  additional  parls.  Ibis  interrupt  mil  give 
your  SWT  PC  8K  BASIC,  or  machine  language  pro- 


grams the  time  of  day  . . . . S7.50 

GRAPH  Hi  — Create  real-lime  graphics  wilh  ease 
from  your  machine  language  "program  — also 
generates  ASCII  characters'  Uses  the  SWTPC  GT  Si 
display $5.50 


Each  program  requires  a 6800  wilh  MIKBUG,  or  com 
palible  monitor.  Memory  required:  under  2K  Futt 
source  listing  and  MIKBUG  paper  tape  are  included, 
or  add  $1.00  lor  Kansas  City  formal  cassette  to  each 
price  above. 

■We  also  have  GAMES.  UTILITY  PROGRAMS,  and  a 
FORTRAN  CROSS  ASSEMBLER.  Write  lor  Ilyer! 
‘Coming  soon,  an  enhanced  Graphics  package  with 
ASCII,  Russian,  and  Greek  characters  plus  other 
features.  Please  write  lor  details, 

APPLIED  MICROCOMPUTER  SYSTEMS] 

Box  68,  Silver  Lake.  NH  03875  J 
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IT'S  ABOUT  TIME! 

Finally,  3 COMPLETE  disk  uhlity  package  for  ihe 
NORTH  STAR  MICRO  DISK  SYSTEM.  A MUST  lor 
dolrt  BUSINESS  and  hobby  systems.  PKGUT1  on 
disketle  includes  the  lollowmg 

PACKIT  - Packs  S Unpacks  disk  tiles 
so  you  can  gel  more  storage  per  disk!  CHANGlT  - 
Pr-nts  Dumps  and  or  Changes  data  in  disk  I lies  up 
to  a global  level  SORTlT  - A generalized  sorting 
utility  COM  PIT  File  comparison  ubl'ly  Will  com 
pare  disk  hies  sequentially  or  by  key  and  display  dd 
fereuces  Diskette  with  toll  usci's 
doc  u mental!  on  S80  00 

North  Star  BASIC  qames  ROADRACE.  EV.ENWIWS. 
BIORHYTHM.  30  TlCT  AC,  and  Ihe  addicting  SUPER- 
WUMP1  PKGNt  iS  games  on  diskette}  $15.00 

V DMGAMES  (requires  SOLOS  or  CUTERi  Real  time 
ROBOTS  and  ASTEROID'  PKGVl  (2  games  on  1200 
baud  CUTS  tape)  $20  QG 

- P 0 Box  922.  Madison  Square 

MJCrO  Station,  New  York.  NY  10010 

Logistics  N Y fes  add  flpplic3tjle  sa|es |a* 


Check  our  prices  — We  will  not  be  undersold1. 
P0LY-a&13  1 drive  No  monitor  $2500 

POLY  93  System  2 S57S 

IMSAI  t aoao  22  Slot  $575 

IMSAI  PC  Boerd^KHs  15%01f 

NORTH  STAR  NDS  A Kits  $5B5 

EXTENSY5  Memory  20^  Oft 

AAAA  Computer  How's 
1477  Barrington*  Suite  17 
W.  Los  Angeles,  CA  90025  (21 3}  477*8478 


GOT  A DIRTY  APPLE? 

GET  A COMPUTER  CANOPY 
DUST  COVER  FOR  THE  APPLE  II 

Attractive,  heavy,  upholstery  vinyl. 
Choice  of  textured  walnut  or  tan, 
$14.95  PPG  in  USA,  5%  tax  in  Texas, 
MC/VISA/M.Q,  Ship  stock  to  2 weeks, 

DIGITAL  DYNAMICS,  INC. 

P.O.  Box  27243,  Department  I 
San  Antonio,  TX  76227 


KIM-1  $179 

With  Power  Supply  $209 

PET  software  and  hardware 

Write  for  list  oi  KIM  and  PET  accessories 


A B Computers 

P.O.  Box  104,  PerkSsie,  PA  18944 


MICRO-MARKET  AD  RATE: 

$50.00  per  column  inch.  Maxi- 
mum of  4 column  inches  per 
ad.  Submit  ads  to: 

Micro-Market  Ads 
INTERFACE  AGE  Magazine, 

PO  Box  1234 
Cerritos,  CA  90701. 


FIFO  FLEA 
MARKET 


FOR  SALE:  AMI  EVK-300  System.  With 
IK  RAM,  2K  EPROM,  PROTO-ROM  moni- 
tor, micro  assembler-disassembler  ROM, 
EPROM  programmer,  I/O:  4 parallel,  1 
serial  TTY  & RS232,  baud  rates  to  19,200 
baud,  $690,00.  Also  16K  RAM  for  the 
above  $390.00.  All  assembled  and  tested. 
Zvi  Peshkess,  1566  A Spartan  VilL,  E. 
Lansing,  Ml  48823,  (517)  355-3164, 

FOR  SALE:  Digital  Group  Z-80  system. 
34K;  4 digital  cassette  drives  (Phidecks); 
keyboard;  monitor;  all  software  (Maxi 
BASIC,  Business  BASIC,  assembler, 
Chess,  Star  Trek,  etc.}.  Up  and  running, 
$3100.  John  Case,  6703  Timberhill,  San 
Antonio,  TX  78238,  (512)  681-7504. 

WANTED:  Used  TRS*80  computer,  any 
condition,  with  or  without  display/cas- 
sette  recorder.  Send  price  and  condition 
to  A.B.  Belting,  429  Birchwood  Ct.,  White 
Bear  Lake,  MN  55110,  (612)  482-4281 
weekdays  from  8 a.m.  to  5 p.m. 

FOR  SALE:  Apple  II  financial  software 
programs:  Black-Seholes  Option  Analy- 
sis, Security  Analysis  using  CAPM,  Bond 
Pricing  i & II,  Cash  Flow  and  Present 
Value  Analysis  I & II,  Rates  of  Return 
Calculations  and  Mortgage  Analysis.  In- 
cludes cassette  & full  docu.  (easily  modi- 
fied for  PET  or  TRS-80).  Send  $15  each  or 
$50  for  all  9 to  Eric  Rosenfeld,  70  Lan- 
caster Rd.T  Arlington,  MA  02174. 

FOR  SALE:  Terminal  interface  boards  (2) 
#M8316  to  PDP8A.  Best  offer  on  one  or 
both,  Dennis  Kay,  350  Fifth  St,  San  Fran- 
cisco, CA  94107,  (415)  777-4478, 


FOR  SALE:  SOL  20  software.  Applies- 
tions  in  Basic/5:  Budget  & Check 
Balance  ($14.95),  Biorhythm  + Math 
Tutor  ($10,95);  in  Extended  Basic:  Money 
& Investment  ($16.95),  Biorhythm  4* 
Monte  Carlo  car  race  ($10.95),  Math  T utor 
+ Information  Retrieval  System  ($12.95). 
Manual  and  cassette  included.  Detailed 
catalog  $1.  D,  Newby,  299  Dawlish  Ave., 
Toronto,  Ontario,  Canada  M4N  1 J6. 

FOR  SALE:  TRS-80  Word  Processor  Soft* 
ware  for  sale.  16K  memory  and  Level  II 
BASIC  required.  Helps  prepare  letters, 
memos,  documents,  manuals  and  even  a 
book.  Postage,  cassette  and  documents 
for  $25.  Poi  Pow,  96  Dothan  St.,  Arling- 
ton, MA  02174. 


FOR  SALE:  Centronics  #100  Printer. 
Used.  $750.  Aaron  Epstein,  5437  Laurel 
Canyon  BL,  Suite  208,  N.  Hollywood,  CA 
91607,  (213)  762-0020. 


FOR  SALE:  DEC  PDP-8m  w/TTY  interface 
w/4Kcare  $1100,  w/SKcore,  $1700. 
8Kmos  board  $475.  Many  modules, 
trades,  custom  repairs  & interfacing  & 
software.  Portacom  briefcase,  impact, 
ASCII  terminal/modem  $595.  Omni,  Box 
632,  W.  Caldwell,  NJ  07006,  (201) 
226-9185  evenings. 


WANTED:  Texas  Instruments  mode! 
SR-52  programmable  calculator  in  good 
condition  with  or  without  software.  Dale 
Sebok,  127  Timothy  Dr.,  Tallmadge,  OH 
44278,  (216)  633-4297. 


FOR  SALE:  Digital  Group  system.  All  or 
part;  four  8K  static  boards,  one  32K 
board,  64x16  display  board,  phi-deck 
controller,  2 phi-decks  w/cabinet,  disk 
controller,  mainframe  cabinet,  mother- 
board, CPU,  I/O  board.  Factory  assem- 
bled & running.  Will  sell  for  10%  under 
kit  prices.  John  G.  White,  216  E.  Fith  SLf 
Port  Angeles,  WA  98362,  (206)  457-3917. 


FOR  SALE:  Processor  Technology  SOL* 
20,  32K  memory,  9”  CRT,  cassette  re- 
corder. Programs  are  BASIC,  extended 
BASIC,  ALS-8  and  all  instruction  books. 
3 months  old.  First  cashier's  check  or 
M.Q,  for  $2,000  fakes  it.  C.  Hahn,  P.O, 
Box  4445,  Portland,  OR  97208,  (503) 
223-5114. 


FOR  SALE:  Heath  H-11,  20 K.  Serial, 
parallel  I/O,  extend,  arith.  $2800,  H-10, 
$370.  J.  Curtis,  (408)  946-0731,  San  Jose, 
CA  95134. 


FOR  SALE:  SWTPC  MP6800/1  with  32K 
memory,  DMA  controller  for  PerSci 
model  277  dual  floppy  drie,  AC-30,  2 
MP*S  boards,  MP-T,  EPROM  prog  ram- 
men  CT-1024  with  cursor  control  and 
RS232,  $1500.  LA-36  Decwriter,  excellent 
condition  with  coasters  and  dust  cover, 
$1400.  John  Sterne,  3880  San  Rafael 
Ave,,  Los  Angeles,  CA  90065,  (213) 
225-2471. 


FOR  SALE:  Heath  H-9  video  terminal.  Up 
and  running  with  all  documentation, 
$425  and  I pay  shipping.  Andy  Thorn- 
burg, RR  2,  Thompsonville,  IL  62890, 
(618)  627-2166. 


FOR  SALE:  Heathkit  EE-3400  micropro- 
cessor trainer,  $180.  Radio  Shack  key- 
board, $45.  Both  assembled  and  tested. 
Price  plus  U.P.S-  Dennis  Doonan,  2307 
Carlisle,  Racine,  Wl  53404. 
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FOR  SALE:  Altair  8000b  with  48K  RAM, 
Soroc  video  terminal,  2 North  Star  disks, 
Diablo  RO  printer.  All  assem.  & oper.  Will 
sell  complete  or  parts.  Many  extras*  Send 
SASE  for  details  & prices*  G.  Briggs,  6195 
Deer  Path,  Manassas,  VA  22110. 

FOR  SALE:  M6800  2-Pass  Cross-Assem- 
bler in  FORTRAN  IV,  Fixed  format  input, 
MIKBUG  output.  Manual  $1,  listing  $5, 
paper  tape  SIS.  G.  Trollope,  466  Cas- 
wallen  Dr*,  West  Chester,  PA  19380. 

FOR  SALE:  Heath  H11  with  16KB  RAM, 
serial  I/O  board,  parallel  I/O  board,  H10 
paper  tape  reader/punch,  ElS/FIS  extend- 
ed instate,  chip,  docu.,  software.  Assem. 
& tested.  $1800  or  best.  Dave  Morrill, 
1260  NW  17  Ave.,  #4,  Rochester,  MN 
55901,  (507)  282-0758  eve. 


FOR  SALE:  Apple  It  software  — cassette 
+ docu.  — disk-compatible  catalog 
prog.  (e*g.,  author-title  index  or  disk 
prog,  index),  can  fetch  prog,  names  from 
D$CATALOG,  $10;  Auto  Save/Restore 
disk  to  backup  tape,  $5;  Graphic  Black- 
jack, paddle-input,  auto-play  mode,  $10. 
Any  2/$15,  All  3/$18,  George  W.  Leef 
18803  S.  Christina  Ave.,  Cerritos,  CA 
90701. 

FOR  SALE:  PET  Computer  Software. 
Cassette  tape  program  and  documenta- 
tion allows  use  of  any  PET  computer  as  a 
data  terminal.  No  hardware  modifica- 
tions needed.  Provides  serial  TTL  Tx  and 
Rx  data,  adjustable  tor  0-600  baud.  Tape 
and  instructions,  $22.  Roger  Bracht,  803 
11th  St,  Rapid  City,  SD  57701* 


Announcing  . . . 

Small  Business 
Computers 

Magazine 

The  magazine  for 
users  and  potential  users 
of  small  business  computer 
products  and  services 

Smo/f  Business  Compu ters  Magazine  (SBC)  is  the  monthly  magazine  for  business’ 
men  who  are  in  the  process  of  purchasing  or  installing  their  firsf  computers.  It  is  a 
practical  hou  /o  publication  . . . written  in  non -technical  language  and  stressing 
business  applications  for  small  computer  systems.  Monthly  issues  include 

FEATURE  SURVEY  REPORTS  on  particular  areas  of  current  interest,  such  as  Soft 
tcare  Packages  for  Smalt  Business  Applications,  Smalt  Manufacturing  Systems,  inven- 
tory Control  Systems,  and  so  on. 

APPLICATION  STORIES:  Real  life  examples  of  computer  applications  in  the  small 
business  environment  — what  to  watch  for  when  purchasing  and  installing  a computer. 

COMPUTER  PROFILES:  Spotlight  reviews  of  new  computer  systems  for  the  small 
businessman. 

IDEAS  AND  INNOVATIONS:  Helpful  items  which  enable  more  effective  utilisation  of 
small  business  systems. 

INFORMATIVE  ADVERTISING:  The  leading  mini  and  microcomputer  companies 
are  regular  advertisers,  and  Smof/  Business  Computers  Magazine  is  a showcase  of 
small  systems  for  the  businessman. 

ReceiTe  the  next  12  issues  of  Small  Business  Computers  Mag 
azineat  50%  off  the  cover  price  by  entering  your  charter  subscription 
today:  only  $9  for  12  issues ! 

Small  Business  Computers 
Magazine 

33  Watch  ung  Plaza  * Montclair,  NJ  07042 


SMALL  BUSINESS  COMPUTERS  Magazine 
33  Watchung  Plaza  * Montclair,  NJ  07042 

□ YES.  Enter  my  charter  subscription  at  the  '/z^pHce  cost  of  $9  for 
12  monthly  issues. 

□ Check  enclosed.  □ Bill  me. 

Name  

Organization  * 

Address  

City/State  __ Zip_ 
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G/2  MEANS  BETTER 
BASK,  EXCITING 
COMPUTER  GAMES,AND 
VALUABLE  HEALTH  HINTS. 


Now  you  don't  hove  to  be  a programmer  1o  use 

The  G/2  Program  Library  is  moving  into  computer  stores  all  over  America.  These 
fUUI  WlllBIU  I vl  • reliable,  professional  programs  are  pre-recorded  on  cassette  tapes.  They  contain 

prompting  instructions  for  easy  use,  and  come  complete  with  a detailed  instruction 
manual.  G/2's  rapidly  expanding  library  of  program  topics  appeals  to  a broad  range  of  interests,  and  every  program  will  help 
make  your  computer  a better  investment. 

G/2  Basics  for  SOL  and  SWTPC  (created  by  MICROSOFT™)  are  far  better  than  the  interpreter  you’re  now  using.  G/2  Stan- 
dard Basic  lets  your  SWTPC  6800  execute  programs  faster,  uses  only  7K  of  memory,  and  offers  string  arrays,  extensive  string 
functions,  peek,  poke,  wait,  continue,  calculator  execution,  10  nested  subroutines,  and  much  more.  G/2  Extended  Basic  puts  the  king 
of  Basic  interpreters  in  your  SOL  computer.  It  offers  string  arrays,  16-digit  accuracy,  fully  descriptive  error  messages,  automatic 
line  numbering  and  renumbering,  an  amazing  editing  capability,  trace  function,  and  many  additional  features  you  thought  were  limited 
to  disk-based  systems. 

G/2  Beat  the  House  brings  the  excitement  of  casino-type  games 
of  chance  right  into  your  own  home.  When  you  sit  down  to  play  Black- 
jack, Craps,  Roulette  or  Slot  Machine,  you’ll  feel  like  you5 re  in  the 
middle  of  a Las  Vegas  casino,  playing  for  big  stakes. 

G/2  Clinic  helps  you  understand  the  effects  of  environment, 
heredity,  personal  habits,  diet  and  even  biorhythms  on  your  health.  Built- 
in  prompts  make  these  three  programs  easy  for  your  family  and  friends 
to  use,  even  if  theyVe  never  before  touched  a computer. 

G/2  Contests  for  Apple  Owners  use  the  full  power  of  Apple’s  color 
graphics  to  simulate  the  tense  dangers  of  interplanetary  war,  the 
hair-trigger  suspense  of  a shootout,  and  the  challenges  of  several  mathe- 
matical and  pure  logic  puzzlers. 

Start  building  your  G/2  Program  Library  today.  For  the  name  of 
the  G/2  dealer  nearest  you,  call  us  toll-free  at  800/538-1770.  (In 
California,  call  800/662-9810.)  Then  load  one  of  these  tapes  and  put  the 
full  power  of  your  computer 

to  work  for  you.  THE  REASON 

YOU  BOUGHT 
YOUR  COMPUTER.1 
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Berkeley,  California  94710 
(415)  549-0850 


North  Star  Systems 
Go  To  Work 


More  and  more,  you  see  the  North  Star 
HORIZON  computer  at  work:  in  busi- 
ness, research,  and  education.  Its  high 
performance  qualifies  the  HORIZON 
for  demanding  professional  applica- 
tions, Over  10,000  users  during  the 
past  two  years  have  proven  that  North 
Star  hardware  has  the  reliability 
for  day- in t day- out  computing.  The 
HORIZON  is  now  a serious  candidate 
for  any  small  system  installation, 

SOFTWARE  IS  THE  KEY 
TO  HORIZON  MATURITY 

North  Star  BASIC  and  DOS  have  been 
used  to  develop  hundreds  of  com- 
mercial program  packages.  These 
packages  establish  that  North  Star 
software  has  the  completeness  and 
convenience  necessary  for  serious 
program  development.  Because  of  the 
many  independent  vendors  offering 
software  using  North  Star  BASIC  and 
DOS,  the  HORIZON  owner  now  has 
the  widest  selection  of  software  in  the 
microcomputer  industry!  Software 
available  includes:  word  processing, 
general  ledger,  accounts  payable/ 
receivable,  mailing  list  processing, 
inventory  and  income  tax  prepar- 
ation. Program  development  systems 
such  as  assemblers,  debuggers, 
editors,  PILOT  and  FORTRAN  are 
also  available. 

EXPAND  YOUR  HORIZON 

The  basic  HORIZON  computer  in- 
cludes a Z8G  microprocessor,  16K 
bytes  of  RAM  memory,  an  I/O  interface 
and  one  Shugart  minifloppy  disk  drive. 
The  HORIZON  can  be  expanded  to  60K 
bytes  or  more  of  RAM,  three  disk 
drives,  and  three  I/O  inter- 
faces. Performance 
can  be  enhanced  by 
the  addition  of  the 
North  Star  hardware 
floating  point  board. 
Also,  S-100  bus  pro- 
ducts from  other 
manufacturers  may 
be  used  to  expand 
the  HORIZON. 

For  more  informa- 
tion, contact  your 
local  computer  store. 


North  ★ Star 
Computers 

2547  Ninth  Street 


CIRCLE  INQUIRY  NO.  48 


